
































































































































































































































































































































































HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

MCS-86 MACRO ASSEMBLER 

LOC OBJ 

0005 

0094 

0094 0000 
0096 0000 

0000 (64 
00 
) 

0040 

0000 

0000 FA 
0001 B8----
0004 8EDO 
0006 BC4000 
0009 B80000 
OOOC 8ED8 
OOOE C70694003D02 
0014 C7069600---
OOIA E4C2 
OOIC 24DF 
OOIE E6C2 
0020 FB 
0021 CC 

=1 
=1 
-1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= 1 
=1 
=1 
=1 
=1 
=1 
=1 
-1 
=1 
=1 
=1 
=1 
=1 
=1 
-1 
=1 
=1 
=1 
-1 
=1 
=1 
=1 
=1 
=1 
-1 

=1 
=1 
=1 
=1 
=1 
=1 
=1 
-1 
=1 
=1 
=1 
-1 
=1 
=1 
-1 
=1 
-1 

R =1 
=1 
=1 
=1 
=1 
=1 

R =1 
-1 
=1 
=1 
-1 
=1 
=1 
-1 
=1 
=1 

=1 

SYSTEM DEPBNOENT INITIALIZATION 

LINE 

330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 

366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 +1 
405 +1 

SOURCE 

SYSTEM DEPENDENT INITIALIZATION 

THIS ROUTINE SETS UP THE INTERRUPT VECTOR FOR AN iSBC 86/12A CPU 
RUNNING UNDER THE iSBC 957A INTERFACE/EXECUTION PACKAGE. 

- THE 8259 INTERRUPT CONTROLLER AND OTHER INITIALZATIONS ARE PERFORMED 
RY THE iSRC 957A FIRMWARE. 

INTERRUPT VECTOR DEFINITION 

INTRPT EQU 

SEGOOOO SEGMENT AT OOOOM 

ORG 

INTRIP OW 
INTRCS Oil 

SEGOOOO ENDS 

80H + 4*INTRPT 

OOOOH 
OOOOH 

STACK ALLOCATION 

STACK SEGHENT 

DR 64 DUP(OOH) 

ENDSTK LAREL FAR 

STACK ENDS 

!SBC 220 INTERRUPT NUMBER 

INTERRUPT VECTORS ARE FROM ABSOLUTE 
ADDRESSES OOOOOH TO OOFFOH 

LOCATION OF INTERRUPT VECTOR WITH 
!SBC 957A FIRMWARE 

- INSTRUCTION POINTER 
- CODE SEGMENT 

STACK SEGMENT 

ALLOW 64 BYTES FOR STACK 

STACK AND INTERRUPT CONFIGURATION ROUTINE 

; 
USERSEG SEGMENT 

CONFIG 

PUBLIC CONFIG 
ASSUME DS:SEGOOOO 

PROC FAR 

CLI 
MOV AX,STACK 
tlOV SS,AX 
MOV SP,OFFSET ENDSTK 
MOV AX,OOOOH 
MOV DS,AX 
MOV INTRIP ,OFFSET INT215 
110 V INTRCS,SEG INT215 
IN AL,OC2H 
AND AL ,11011111 B 
OUT OC2H,AL 
STI 
INT 

, 
CONFIG ENDP 

USERSEG ENDS 

SBC215DRIVER SEGMENT 

ASSUME CS:SBC215DRIVER 
, 
$INCLUDE(:FI:RESET.MMD) 
$EJECT TITLE(CONTROLLER RESET ROUTINE) 

B-14 

; DISABLE INTERRUPTS WHILE SETTING UP 
'" SET UP STACK 

GET POINTER TO SEGMENT OOOOH 

SET UP INTERRUPT VECTOR 

INPUT INTERRUPT MASK FROM 8259 
ENABLE INTERRUPT 5 
WRITE NEW MASK OUT TO 8259 
ENABLE INTERRUPTS 
GO TO MONITOR 



HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 

MCS-86 MACRO ASSEMBLER 

LaC OBJ 

0000 

0000 50 
0001 53 
0002 51 
0003 52 
0004 IE 

0005 B83506 
0008 8ED8 
OOOA C70600000100 
0010 C70602000000 
0016 C7060400----

OOIC C5060200 

0020 C70600000lFF 
0026 C70602000400 
002C C7060400----
0032 C70608000100 
0038 C7060A600EOO 
003E C7060COO----
0044 C7060E000400 

004A B8----
0040 8ED8 
004F C70600000000 
0055 C70602000000 
0058 C70604000000 
0061 C70608000000 
0067 C7060AOO----

·1 
·1 
=1 
=1 
=1 
= I 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= I 
=1 
= I 
=1 
·1 
=1 
=1 
=1 
= I 
=1 
= I 
=1 
=1 
·1 
=1 
=1 
=1 
=1 
=1 
= I 
·1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= I 
=1 
=1 
=1 
·1 
-I 

R =1 
=1 
-I 
-I 
=1 
= I 
-I 
=1 

R =1 
=1 
=1 

R =1 
= I 
-I 
-I 
=1 
= I 

R =1 
=1 
-I 
-I 
=1 
-I 

R -I 
-I 
-I 

DISK CONTROL PROGRAM . 

CONTROLLER RESET ROUTINE 

LINE 

406 
407 
408 
409 
410 
4 II 
412 
413 
414 
415 
416 
4 I 7 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 +1 

SOURCE 

CONTROLLER RESET ROUTINE 

,-----------------------------------

RES215 SETS UP THE COMMUNICATION BLOCKS FOR THE iSBC 215, LINKS THEM 
TOGETHER AND GIVES A RESET, CLEAR RESET, CHANNEL ATTENTION SEQUENCE TO 
THE CONTROLLER. THIS CAUSES THE 8089 ON THE CONTROLLER TO SET UP ITS 
INTERNAL POINTER TO THE CCH BY THREADING DOWN THE LINKS STARTING WITH 
THE SWITCHES ON THE CONTROLLER. SUBSEQUENT CA's WILL CAUSE THE 8089 TO 
FETCH ITS POINTERS STARTING AT THE CCB. 

- IF THE CH. I BUSY FLAG IS NOT CLEARED WITHIN A "REASONABLE" AMOUNT OF TIME, 
THEN THE iSHC 215 IS PROBABLY NOT RESPONDING TO THE CHANNEL ATTENTION. 
ON THE CONTROLLER: CHECK SWITCH SETTINGS; VOLTAGES; RESET, CLEAR RESET, 
CHANNEL ATTENTION SIGNALS; READY INPUT TO 8089; 8089 STATUS LINES; R/W 
STROBES. 

- THE SYSTEM INTERRUPT LOGIC AND VECTORS FOR THE CONTROLLER ARE ASSUMED TO BE 
CONFIGURED BY AN EXTERNAL PROGRAM. 

INPUT DATA: 
NONE 

OUTPUT DATA: 
CARRY FLAG: = 0 IF RESET OKAY 

= I IF CH. I BUSY FLAG NOT RESET (NOT RESPONDING) 

PUBLIC RES215 

RES215 PROC FAR 

PUSH AX SAVE REGISTERS 
PUSH RX 
PUSH CX 
PUSH OX 
PUSH DS 

SET UP LINKS BETWEEN COMMUNICATION BLOCKS 

SCB 

CCB 

CIR 

SEJECT 

ASSUME DS:SCBSEG 
MOV AX,SCBSEG 
HOV OS,AX 
MOV WORD PTR SOC,OOOIH 
MOV WORD PTR CCBPTR,OFFSET CCB 
MOV WORD PTR CCBPTR+2,SEG CCB 

LDS AX,CCBPTR 
ASSUME DS:CCBSEG 
MOV WORD PTR CCWI,OFFOIH 
MOV WORD PTR CHIPTR,OFFSET CHI PC; 
MOV WORD PTR CHIPTR+2,SEG CHIPC ; 
MOV WORD PTR CCW2,OOOlH , 
MOV WORD PTR CH2PTR,OFFSET CH2PC; 
MOV WORD PTR CH2PTR+2,SEG CH2PC 
MOV WORD PTR CH2PC,0004H 

ASSUME DS:CIRSEG 
MOV AX,CIBSEG 
MOV DS,AX 
MOV WORD PTR CIRCMD,OOOOH 
MOV WORD PTR CMDSEM,OOOOH 
MOV WORD PTR CHIPC,OOOOH 
MOV IOPBOFF,OFFSET IOPB 
MOV IOPBSG,SEG IOPB 

B-15 

GET POINTER TO SCB 

SET SOC BYTE AND CLEAR RESERVED BYTE 
SET POINTER TO CCB 

GET POINTER TO CCB 

SET CCWI AND CH. I BUSY FLAG 
SET POINTER TO FIFTH BYTE OF CIB 

(HAS STARTING ADDRESS FOR CH. I) 
SET CCW2 AND CLEAR CH. 2 BUSY FLAG 
SET POINTER TO CH. 2 STARTING ADDRESS 

SET CH. 2 STARTING ADDRESS 

GET POINTER TO CIB 

CLEAR CIB COMMAND AND CIB STATUS BYTES 
... AND SEMAPHORES 

SET CH. I STARTING ADDRESS 
SET IOPB POINTER 



HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

MCS-86 MACRO ASSEMBLER CONTROLLER RESET ROUTINE 

LaC OBJ 

006D B8----
0070 8ED8 
0072 B90DOO 
0075 BBOOOO 
0078 C7070000 
007C 43 
007D 43 
007E EOF8 

0080 BA3506 
0083 B002 
0085 EE 
0086 BOOO 
0088 EE 
0089 BOOI 
008B EE 

008C B8----
008F 8ED8 

0091 B90010 
0094 F8 
0095 F6060100FF 

009A 7403 

009C Eon 

009E F9 
009F IF 
OOAO SA 
OOAi 59 
aOA2 58 
OOA3 58 
OOM CB 

=1 
=1 
=1 

R =1 
=1 
=1 
=1 
=1 
=1 
=1 
= I 
=1 
=1 
=1 
= I 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

R =1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= I 
=1 
= I 
= I 
=1 
=1 

=1 

LINE 

481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 
513 
514 
5 I 5 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 +1 
529 +1 

SOURCE 

CLEAR OUT DATA SEGMENT 

ASSUME DS:DATASEG 
MOV AX,DATASEG 
MOV DS,AX 
MOV CX,(OFFSET ENDDAT)/2 
MOV BX,OOOOH 

CLRLP: MOV WORD PTR [Bxl,OOOOH 
INC BX 
INC BX 
LOOPNE CLRLP 

GET POINTER TO DATA SEGMENT 

GET COUNT (# WORDS IN DATA SEGMENT) 
CLEAR INDEX REGISTER 
CLEAR NEXT WORD IN DATA SEGMENT 
POINT TO NEXT WORD 

DONE? 
NO--CLEAR ANOTHER WORD 
YES--INITIALIZE COMMUNICATION LINKS 

OUTPUT RESET/CLEAR RESET/CHANNEL ATTENTION TO CONTROLLER 

'10V DX,WUA 
MOV AL, 02H 
OUT DX ,AL 
MOV AL,OOH 
OUT DX,AL 
MOV AL,OIH 
OUT DX,AL 
ASSUME DS:CCBSEG 
HOV 
!lOV 

MOV 
CLC 

RESLP: TEST 

AX,CCBSEG 
DS,AX 

CX,IOOOH 

BSYFLGI,OOFFH 

JZ RES ON 

LOOPNE RESLP 

STC 
RESDN: POP 

POP 
POP 
POP 
POP 
RET 

RES215 ENDP 

OS 
DX 
CX 
BX 
AX 

SrNCLUDE( :FI :INITEx.rlMD) 
$EJECT TITLE(INITIALIZATION ROUTINE) 
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GET WAKE-UP I/O PORT ADDRESS 
GET RESET COMMAND BYTE 
OUTPUT TO WAKE-UP I/O PORT 
GET CLEAR RESET COtlMAND BYTE 
OUTPUT TO WAKE-UP I/O PORT 
GET CHANNEL ATTENTION COMMAND BYTE 
OUTPUT TO WAKE-UP I/O PORT 

GET POINTER TO CCB 

(OTHER IMPLEMENTATIONS OF RES215 COULD 
INITIALIZE OTHER DEVICES WHILE THE 
iSBC 215 DOES ITS RESET SEQUENCE HERE) 
SET TIME-OUT COUNTER 
CLEAR CARRY FLAG 
CHECK CH. I BUSY FLAG: 

ZERO FLAG = BSYFLGI 
BUSY FLAG CLEARED? 
YES--RETURN CARRY CLEAR 
NO--DECREMENT COUNTER 

FFH 

IF CX = 0, THEN BSYFLGI NEVER GOT 
CLEARED, SO SET CARRY FLAG 

RESTORE REGISTERS 

RETURN 



HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

MCS-86 MACRO ASSEMBLER 

LOC 08J 

00A5 

00A5 50 
OOA6 IE 
00A7 B8---
OOAA 8E08 
OOAC C70608000000 
00B2 C6060BOOOO 
00B7 C7060COOOOOO 

OOBD C7061400----

OOC3 C7061200F8FF 
00C9 BOOO 
OOCB 8306120008 
DODO A20AOO 
00D3 E8ECOO 

00D6 7214 

00D8 40 
0009 3C04 
OOOB 75EE 

0000 AI0800 
OOEO 3COO 
00E2 7508 
DOE4 C70608000100 
OOEA EBDF 
OOEC IF 
OOED 58 
OOEE CB 

= 1 
=1 
=1 
= 1 
=1 
=1 
=1 
=1 
= I 
=1 
=1 
= 1 
=1 
= 1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

R =1 
=1 
=1 
=1 
=1 
=1 

R =1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= 1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= 1 
=1 
=1 
= 1 
=1 
= 1 
=1 
=1 

=1 

INITIALIZATION ROUTINE 

LINE 

530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 +1 
589 +1 

SOJlRCE 

INITIALIZATION ROUTINE 

INIT215 INITIALIZES THE iSBC 215 CONTROLLER BY LOADING PERTINENT INFOR
MATION ABOUT THE DISK DRIVE(S) ATTACHED. 

- IF A DRIVE THAT IS SPECIFIED AS PRESENT WILL NOT RESPOND, INIT215 RETURNS 
IMMEDIATELY WITH THE CARRY FLAG SET. 

INPUT DATA: 
DISK DRIVE INITIALIZATION TABLES, IN SEGMENT "INITBLSEG". 

OUTPUT DATA: 
CARRY FLAG 

PUBLIC INIT215 
ASSUME DS:IOPBSEG 

INIT215 PROC FAR 

PUSH 
PUSH 
HOV 
110V 
HOV 
:10 V 

MOV 

MOV 

flOV 
MOV 

INITLP: ADD 
IIOV 
CALL 

JC 

INC 
CMP 
JNZ 

MOV 
CMP 
JNZ 
ftoV 
J:tP 

INITDN: POP 
POP 
RET 

INIT215 ENDP 

AX 
DS 
AX,IOPBSEG 
DS,AX 
DEVCOD,OOH 
FUNC,OOH 
MODIFY,OOOOH 

BUFSEG,INITBLSEG 

BUFOFF,-8 
AL,OOH 
BUFOFF ,8 
UNIT,AL 
C0215 

INITDN 

AX 
AL,4 
INITLP 

AX,DEVCOD 
AL,D 
INITDN 
DEVCOD,OI 
INITLP 
DS 
AX 

$ I NC L U D E ( : F 1 : FORMA T . MIlD) 

= 0 IF CONTROLLER INITIALIZED SUCCESSFULLY 
= I IF INITIALIZATION ERROR 

SAVE .REGISTERS 

GET POINTER TO IOPB 
PUT IN DS REGISTER 
WINCHESTER DRIVES INITIALIZED FIRST 
SET IOPB FUNCTION BYTE = INITIALIZE 
CLEAR MODIFIER (ENABLE RETRIES AND 

INTERRUPT ON COMPLETION) 
PUT INITIALIZATION TABLES' SEGMENT IN 

IOPB DATA BUFFER POINTER 
START INITIALIZE WITH UNIT 
CLEAR UNIT COUNTER 
POINT TO NEXT DRIVE's INITIALIZE TABLE 
PUT UNIT INTO IOPB 
DO INITIALI7.E 

(RETURNS CARRY FLAG SET OR CLEAR) 
UNIT INITIALIZED? 
NO--TERMINATE WITH CARRY BIT SET 
YES--INCREMENT UNIT COUNTER 
CHECK UNIT COUNTER (CLEARS CARRY) 
LAST DRIVE INITIALIZED? 
NO--INITIALIZE NEXT DRIVE 
YES--FLOPPIES INITIALIZED YET? 

YES--INITIALI7.E FUNCTION FINISHED 
NO---INITIALIZE FLOPPY DRIVES 

RESTORE REGISTERS 

RETURN 

$EJECT TITLE(FORHAT TRACK ROUTINE) 
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HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

tlCS-R6 11ACRO ASSEHBLER FaRHAT TRACK ROUT[NE 

LaC a BJ LINE 

= 1 ')90 
= 1 591 
= 1 592 
= 1 593 
= 1 594 
= 1 595 
= 1 596 
= 1 597 
= 1 59B 
=1 599 
= 1 000 
= 1 60 1 
= 1 002 
= 1 603 
= 1 004 
= 1 005 
= 1 006 
= 1 607 
=1 60B 
=1 609 
= 1 610 
=1 011 
= 1 012 
=1 613 
=1 614 
=1 615 
=1 016 
= 1 617 
= 1 olB 
=1 619 
=1 620 
=1 621 
=1 622 
=1 623 
=1 624 
= 1 625 
=1 626 
=1 627 
=1 628 
=1 629 
=1 630 
=1 631 

OOEF =1 632 
= 1 633 

OOEF 50 =1 634 
OOFO IE = 1 635 
OOFI 8S---- R =1 636 
00F4 SEDS = 1 637 
00F6 S8460A = 1 638 
00F9 A30S00 =1 639 
OOFC SA4600 -I 640 
OOFF A20AOO =1 641 
0102 S84601 =1 642 
0105 A30EOO =1 643 
010S SA4603 =1 644 
0108 A21000 =1 645 
010E S92E1200 =1 646 
0112 S306120004 =1 647 
0117 SC161400 =1 648 
0118 C606080002 -I 649 
0120 C7060COOOOOO -1 650 

=1 651 
0126 ES9900 -1 652 

-1 653 
0129 IF -1 654 
012A 5S -I 655 
0128 CAOAOO -1 656 

-I 657 
-I 65S 

659 
660 +1 

-I 661 +1 

SOURCE 

INPUT 

FORMAT TRACK ROUTINE 

F~TTRK SETS UP TAE [OPB FOR A FnR~AT TRACK FUNCT[ON, AND 
INVOKES THE [SBC 215 CONTROLLER TO PERFOR~ THE OPERATION. 

DATA: 
BP + 10 =) DE V [C E CODE 
BP + 9 =) INTf:RLEAVE F AC TO R 
BP + =) [J S~: R DATA BYTE 1 
BP + =) USER OATA BYTE 
BP + 0 =) USER DATA BYTE 
BP + 5 =) USER OATA BYTE 
BP + 4 =) TYPE OF F(}R~lAT 

BP + =) HEAD 
BP + =) CYLINDER 
BP =) UNIT 

OUTPUT DATA: 
CARRY FLAG IF TRACK Ff)R~lATTED SUCCESSFULLY 

IF NON-RECOVERABLE ERROR OCCURREn 

- INTERLEAVE FACTOR OF 1 ['!PLIES SEQUENT[AL SECTOR NU'IBERING. 
- USER DATA BYTES 0 - 3 ARE REPLICATED THROUGHOUT THE DATA FIELD. 
- INTERLEAVE TYPES: 

00 SORMAL TRACK (ONLY F')R~AT FOR FLOPPY) 
40 ALTERNATE TRACK (POINTED TO BY EXACTLY ONE DEFECT[VE TRACK, 

CANNOT SUBSEQUENTLY BE FOR~ATTED DEFECT[VE) 
80 DEFECTIVE TRACK (DATA FIELD POINTS TO ALTERNATE [RACK) 

- TO SET UP A POINTER TO AN ALTERNATE TRACK, seT: 

FMT215 

FMTDN: 

FMT215 

USER DATA BYTE ALTERNATE CYL[NDER LOW BYTE 
USER DATA BYTt=: 
USER DATA BYTE 
USER DATA BYTE 

PUBLIC F'1T215 
ASSUME OS: IOPBSEG 

PROC FAR 

PUSH AX 
PUSH OS 
MOV AX,IOPBSEG 
MOV DS,AX 
Mav AX,[BP+I0] 
Mav DEVCOD,AX 
MOV AL, [BP] 
MOV UNIT,AL 
Mav AX,[BP+l] 
ftOV CYLNDR,AX 
MOV AL,[BP+3] 
MOV HEAD,AL 
MOV BUFOFF,BP 
ADD BUFOFF,4 
MOV BUFSEG,SS 
MOV FUNC,02H 

ALTF.RNATE CYLINDER HIGH BYTE 
ALTERNATE HEAD 
OOH 

SAVE REGIST~RS 

GET PO[NTER T<J 

GET DEV ICF. CODE 

GET UNIT ~l!~BF.R 

[I) PB 

[\JTO 

[ 'TO 

GET CYL DO ER SU'1BER 

GET HEAD INTO [I) PB 

II) P3 

In PB 

['iTO [0 PB 

GET POINTER TO FOR~AT ARGC'1EST LIST 
INTO DATA BUFFER POlSTER 

SET FUNCTION = FOR'1AT 
MOV !10DIFY,OOOOH CLEAR '10DIciER (ALLOW ERROR RECOVERY 

AND INTERRUPT ON CO'1PLETION) 
START iSBC 215 AND WAIT FOR DONE 

(RETURNS CARRY FLAG SET OR CLEAR) 
RESTORE REGISTERS 

CALL G0215 

POP OS 
POP AX 
RET 10 RETURN (AND POP INPUT DATA OFF STACK) 

ENDP 

$INCLUDE(:Fl:RDWRT.MMD) 
$EJECT TITLE(READ DATA ROUTINE) 

B-18 



HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

MCS-86 MACRO ASSEMBLER READ DATA ROUTINE 

LOC OBJ LINE ~OURCE 

=1 662 ---------------------
=1 663 
=1 664 READ DATA 
~1 665 
=1 666 ---------------------
=1 667 
=1 668 RD215 SETS UP THE IOPB FOR A READ OPERATION, AND 
=1 669 INVOKES THE iSBC 215 TO PERFORM THE OPERATION. 
=1 670 
=1 671 INPUT DATA: 
-1 672 BP + 13 => DEVICE CODE 
=1 673 BP + 11 -> BYTE COUNT HIGH WORD 
-1 674 BP + 9 ~> BYTE COUNT LOW WORD 
=1 675 BP + 7 -> DATA BUFFER SEGMENT 
=1 676 BP + 5 ~> DATA BUFFER OFFSET 
-1 677 BP + 4 => SECTOR 
=1 678 BP + 3 -> HEAD 
=1 679 BP + 1 -> CYLINDER 
=1 680 BP => UNIT 
=1 681 
=1 682 OUTPUT DATA: 
=1 683 CARRY FLAG = 0 IF TRANSFER OCCURRED WITH NO OR RECOVERABLE ERROR 
=1 684 = 1 IF UNRECOVERABLE ERROR OCCURRED 
=1 685 DATA BUFFER FILLED WITH DATA FROM DISK IF NO UNRECOVERABLE ERROR 
=1 686 -----------------------------------------------------------------------------
=1 687 
-I 688 PUBLIC RD215 
=1 689 ASSUME DS:IOPBSEG 
-1 690 , 

Ol2E =1 691 RD215 PROC FAR 
=1 692 

012E 50 =1 693 PUSH AX SAVE REGISTERS 
012F IE =1 694 PUSH DS 
0130 B8---- R =1 695 flOV AX,IOPBSEG GET POINTER TO IOPB 
0133 8ED8 =1 696 JIOV OS ,AX 
0135 8B460D =1 697 MOV AX, [BP+13[ GET DEVICE CODE INTO lOPS 
0138 A30800 =1 698 :iOV DEVCOD,AX 
013B 8A4600 =1 699 :10V AL, [liP [ GET UNIT INTO IOPB 
Ol3E A20AOO =1 700 MOV UNIT,AL 
0141 8B4601 =1 701 MOV AX,[lIP+l] GET CYLINDER INTO IOPB 
0144 A30EOO =1 702 MOV CYLNDR,AX 
0147 8B4603 =1 703 nov AX,[lIP+3] GET HEAD AND SECTOR INTO lOPS 
014A A31000 =1 704 !lOV WORD PTR HEAD,AX 
0140 8B4605 ~I 705 MOV AX,[lIP+5] GET DATA BUFFER POINTER INTO IOPB 
0150 A31200 ~I 706 MOV BUFOFF,AX 
0153 8B4607 =1 707 MOV AX, [lIP+7] 
0156 A3l400 =1 708 JIOV BUFSEG,AX 
0159 8B4609 =1 709 JIOV AX, [BP+9] GET BYTE COUNT INTO IOPB 
015C A31600 -1 710 MOV WORD PTR REQCNT,AX 
015F 8B460B =1 711 MOV AX, [8P+ll] 
0162 A3l800 =1 712 /IOV WORD PTR REQCNT+2,AX 
0165 C7060COOOOOO =1 713 !lOV /IODIFY,OOOOH CLEAR MODIFIER (ENAHE INTERRUPT ON 

=1 714 COIIPL ET ION AND RETRIES) 
016B C6060BOO04 -1 715 MOV FUNC,04H SET FUNCTION = READ DATA 
0170 E84FOO =1 716 CALL G0215 START FUNCTION AND WAIT FOR COMPLETION 

=1 717 (RETURNS CARRY FLAG SET OR CLEAR) 
0173 IF -1 718 POP DS RESTORE REGISTERS 
0174 58 =1 719 POP AX 
0175 CAODOO -1 720 RET 13 POP PARAMETERS OFF STACK AND RETURN 

=1 721 
-1 722 RD215 ENDP 
=1 723 
=1 724 +1 $EJECT TITLE(WRITE DATA ROUTINE) 
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HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

tlCS-86 ~fACRO ASSEMBI.ER WRITE DATA ROUTINE 

LOC OBJ LINE SOURCE 

= I 725 ---------------------
=1 726 
=1 727 WRITE DATA 
=1 728 
=1 729 ---------------------
=1 730 
zl 731 WRT215 SETS UP THE IOPB FOR A WRITE OPERATION, AND 
=1 732 INVOKES THE iSBC 215 TO PERFORM THE OPERATION. 
zI 733 
=1 734 INPUT DATA: 
zl 735 BP + 13 =) DEVICE CODE 
=1 736 BP + II =) BYTE COUNT HIGH WORD 
=1 737 BP + 9 -) BYTE COUNT LOW WORD 
=1 738 BP + 7 =) DATA BUFFER SEGMENT 
=1 739 BP + 5 =) DATA BUFFER OFFSET 
=1 740 BP + 4 =) SECTOR 
=1 741 BP + 3 =) HEAD 
-I 742 BP + I =) CYLINDER 
=1 743 BP =) UNIT 
=1 744 
=1 745 DATA BUFFER CONTAINS INFORMATION TO BE WRITTEN TO DISK 
=1 746 
=1 747 OUTPUT DATA: 
=1 748 CARRY FLAG = 0 IF TRANSFER OCCURRED WITH NO OR RECOVERABLE ERROR 
=1 749 z I IF UNRECOVERABLE ERROR OCCURRE 0 
=1 750 -----------------------------------------------------------------------------
=1 751 
=1 752 PUBLIC WRT215 
=1 753 ~SSUME DS:IOPBSEG 
-I 754 , 

0178 =1 755 WRT215 PROC FAR 
=1 756 

0178 50 =1 757 PUSH AX SAVE REG I STERS 
0179 IE =1 758 PUSH OS 
017A B8---- R =1 759 '10 V AX,IOPBSEG GET POINTER TO 10 PB 
017D 8ED8 =1 760 HOV DS,AX 
017F 8B460D =1 761 MOV AX, [BP+13] PUT DEVICE CODE IN 10 PB 
0182 A30800 =1 762 MOV DEVCOD,AX 
0185 8A4600 =1 763 !fOV AL, [liP] GET UNIT INTO IOPB 
0188 A20AOO =1 764 MOV UNIT,AL 
018B 8B4601 =1 765 MOV AX,[BP+I] GET CYLINDER INTO 10 PB 
018E A30EOO =1 766 '10 V CYLNDR,AX 
0191 8B4603 -I 767 MOV AX,[BP+3] GET HEAD AND SECTOR INTO IOPB 
0194 A31000 =1 768 '10 V WORD PTR HEAD,AX 
0197 884605 =1 769 MOV AX,[BP+5] GET DATA BU FF ER POINTER INTO IOPB 
Ol9A A31200 =1 770 /fOV BUFOH ,AX 
019D 8B4607 -I 771 MOV AX,[BP+7] 
OIAO A31400 =1 772 MOV BUFSEG,AX 
0lA3 8B4609 =1 773 MOV AX,[BP+9] GET BYTE COUNT INTO 10 PB 
0lA6 A31600 =1 774 MOV WORD PTR REQCNT,AX 
OlA9 8B460B =1 775 MOV AX,[BP+II] 
OIAC A31800 =1 776 MOV WORD PTR REQCNT+2,AX 
OlAF C7060COOOOOO =1 777 MOV MODIFY,OOOOH CLEAR MODIFIER (ENABLE INTERRUPT ON 

=1 778 COtlPLETION AND RETRIES) 
0lB5 C6060BOO06 =1 779 MOV FUNC,06H SET FUNCTION -WRITE DATA 
OIBA E80500 =1 780 CALL G0215 START iSBC 215 AND WAIT FOR DONE 

=1 781 (RETURNS WITH CARRY SET OR CLEAR) 
OIBO IF =1 782 POP DS RESTORE REGISTERS 
OIBE 58 =1 783 POP AX 
OIBF CAODOO =1 784 RET 13 'PO P PARAMETERS OFF STACK AND RETURN 

=1 785 , 
=1 786 WRT215 ENDP 

787 ; 
788 +1 $INCLUDE(:FI:CORE.MMD) 

=1 789 +1 $EJECT TITLE(START FUNCTION AND WAIT FOR COffPL ET ION) 
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HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

MCS-Bn MACRO ASSEMBLER START FUNCTION AND WAIT FOR COMPLETION 

LOC OBJ LINE 

= 1 790 
= 1 791 
= 1 792 
= 1 793 
= 1 794 
= 1 795 
= 1 796 
= 1 797 
= 1 798 
= 1 799 
=1 800 
= 1 801 
= 1 802 
= 1 803 
= 1 804 
= 1 805 
= 1 806 
=1 807 

01C2 = 1 808 
= 1 809 

01C2 50 = 1 810 
01C3 52 = 1 81 1 
01C4 BA3506 = 1 812 
01C7 BOOI = 1 813 
01C9 EE = 1 814 
01CA E80800 =1 815 
01CD 7303 =1 816 

=1 817 
01CF E82900 =1 818 

=1 819 
0102 5A = 1 820 
0103 58 = 1 821 
0104 C3 =1 822 

= 1 823 
=1 824 
= 1 825 
=1 826 +1 

SOURCE 

START FUNCTION AND WAIT FOR COMPLETION 

THIS ROUTIN" GIVES A CHANNEL ATTENTION (WAKE-UP) TO THE 1SBC 215 AND 
WAITS FOR THE FUNCTION SPECIFIED (BY THE CALLING PROCEDURE) TO FINISH. 
IF AN ERROR OCCURRED, THE ERROR HANDLER IS INVOKED. 

INPUTS: 
NONE 

OUTPUTS: 
CARRY FLAG: 

GO 215 PROC NEAR 

PUSH AX 
PUSH DX 
MOV DX,WUA 
rIO V AL,OlH 
OUT DX,AL 
CALL WA[T215 
JNC DONE 

CALL F.RROR 

DONE: POP DX 
POP AX 
RET 

G0215 ENDP 

= 0 IF NO ERROR OR A RECOVERABLE ERROR OCCURRED 
= 1 IF UNRECOVERABLE ERROR OCCURRED. 

SAVE REGISTERS 

GET ADDRESS OF WAKE-UP I/O PORT 
GET WAKE-UP COM~AND BYTE 
GIVE WAKE-UP TO iSSG 215 
WAIT FOR FUNCTION CO~PLETE 

ERROR' 
NO--RETURN 
YF.S--CALL ERROR HANDLER (RETURNS WITH 

CARRY FLAG SET OR CLEAR) 
RESTORE REGISTERS 

RET UR N 

SEJECT TITLE(WAIT FOR FUNCTION COMPLETE ROUTINE) 
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~CS-86 MACRO 

LOC OBJ 

0lD5 

0lD5 50 
0lD6 53 
0lD7 IE 
0lD8 BB----
OIDB 8EDB 
DIDO BBFFFF 
OlEO FB 
OIEI F4 
0lE2 43 
0lE3 81E30300 
0lE7 F607FF 

OlEA 74F6 

OIEC 7906 

OIEE 8A07 
OIFO A21800 
OlF3 F9 
01F4 C60700 
01 F7 IF 
0lF8 5B 
0lF9 58 
OIFA C3 

HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
D~KCONTROLPROGRAM 

ASSE~BLER 

=1 
-I 
=1 
=1 
=1 
=1 
=1 
-I 
-I 
-I 
=1 
= I 
=1 
=1 
=1 
=1 
=1 
= I 
=1 
=1 
= I 
= I 
=1 
-I 
-I 
=1 
=1 
=1 
=1 
=1 
-I 
=1 
=1 
= I 

R =1 
=1 
=1 
= I 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= I 
= I 
-I 
=1 
=1 
=1 

=! 

WAIT FOR FUNCTION COMPLETE ROUTINE 

LINE 

827 
828 
829 
830 
831 
832 
833 
834 
835 
836 
837 
838 
839 
840 
841 
842 
843 
844 
845 
846 
847 
848 
849 
850 
851 
852 
853 
854 
855 
856 
857 
858 
859 
860 
861 
862 
863 
B64 
865 
866 
867 
868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
883 
~~!. 

~,:5 

~~':. .; 
~::7 

SOURCE 

WAIT FOR FUNCTION COMPLETE 

NORMALLY, THIS WAIT ROUTINE WOULD TRAP TO THE SYSTEM DISPATCHER/ 
SCHEDULER TO ALLOW ANOTHER TASK TO EXECUTE WHILE THE iSBC 215 COMPLETED 
ITS FUNCTION. HOWEVER, FOR THIS EXAMPLE, THE ROUTINE SIMPLY WAITS FOR 
THE INTERRUPT SERVICE ROUTINE TO LOAD THE OPERATION COMPLETE STATUS 
FROM THE CIB OPERATION STATUS INTO THE DATA SEGMENT. IF AN ERROR 
OCCURRED, THE STATUS IS AVAILABLE THERE FOR SUBSEQUENT PROCESSING BY 
AN ERROR HANDLER. 

INPUT DATA: 
OPERATION COMPLETE STATUS FROM THE CIB, COPIED INTO THE DATA SEGMENT 

BY THE INTERRUPT ROUTINE 

OUTPUT DATA: 
OPERATION COMPLETE BYTE CLEARED 
CARRY FLAG = 0 IF NO ERROR 

= I IF ERROR OCCURRED 
COpy OF CI8 OPERATION STATUS IN "LSTSTS" IF ERROR OCCURRED 

( OPERATION COMPLETE BYTE AND "LSTSTS" ARE IN SEGMENT "DATASEG" 
;------------------------------------------------------------------------------

ASSUME OS:DATASEG 

WAIT215 PROC NEAR 

PUSH AX 
PUSH BX 
PUSH OS 
~·lOV BX,OATASEG 
MOV OS,BX 
~10V BX,-l 
STI 
HLT 

WAITLP: I~C BX 
AND BX,n003H 
TEST BYTE PTR [Bxl,OFFH 

J7. WAITLP 

JNS WAlTON 

MOV AL, [BX I 
~10V LSTSTS,AL 
STC 

WAITDN: ~OV BYTE PTR [BX1,OOH 
POP OS 
POP BX 
POP AX 
RET 

~,'A:::T215 E~OP 

:~~r::'I:~)E:( :fl :ERROR.!1!1D) 
o;ocT TITLF.(ERROR HANDLER) 
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SAVE REGISTERS 

GET POINTER TO DATA SEGMENT 

INITIALIZE INDEX REGISTER 
MAKE SURE INTERRUPT CAN GET THROUGH 
***** WAIT FOR INTERRUPT ***** 
GET INDEX FOR NEXT UNIT 
I1ASK UPPER BITS 
OPERATION COMPLETE STATUS = OOH? 

(SIGN FLAG = BIT 7 OF OP. STATUS, 
TEST INSTR. CLEARS CARRY FLAG) 

STATUS <> OOH (OPERATION COMPLETE)? 
NO--CHECK NEXT UNIT 
YES--ERROR OCCURRED DURING FUNCTION? 
NO--RETURN WITH CARRY FLAG CLEAR 
YES--SAVE CIB OP. STATUS IN "LSTSTS" 

SET CARRY FLAG TO INDICATE ERROR 
CLEAR OPERATION COMPLETE BYTE 
RESTORE REGISTERS 

; RETURN 



HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

MCS-86 MACRO ASSEMBLER 

LOC ORJ 

OJFB 

OJFB 50 
O!FC J E 
OJFD B8----
0200 8ED8 
0202 AJJ200 
0205 50 
0206 AJJ400 
0209 50 
020A C706J2000COO 
02JO C706J400----
02J6 C6060BOOOJ 
02JB C7060COOOOOO 

022J E89EFF 
0224 58 
0225 A3J400 
0228 58 
0229 A3!200 
022C R8----
022F 8ED8 
023J F8 
0232 AOJROO 
0235 2440 
0237 740J 

0239 F9 
023A JF 
023B 58 
023C C3 

:J 
:J 
:J 
:J 
:J 
:J 
:J 
:J 
:J 
:J 
:J 
:J 
:J 
: J 
:J 
: J 
: J 
:J 
: J 
=J 
=J 
: J 
=J 
=J 
:J 
=J 
:J 
:J 
:J 
:J 
=J 
:J 

R :J 
=J 
=J 
=J 
:J 
:J 
:J 

R =J 
:J 
:J 
:J 
=J 
:J 
=J 
:J 
:J 

R :J 
=J 
:J 
:J 
:J 
:J 
:J 
=J 
:J 
:J 
:J 
:J 
:J 

:J 

ERROR HANDLER 

LINE 

888 
889 
890 
89J 
892 
893 
894 
895 
896 
897 
898 
899 
900 
90J 
902 
903 
904 
905 
906 
907 
908 
909 
9JO 
9JJ 
9J2 
9J 3 
9J4 
9J5 
9J6 
9J7 
9J8 
9J9 
920 
92J 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
94J 
942 
943 
944 
945 
946 
947 
948 
949 
950 +J 
95J +J 

SOURCE 

ERROR HANDLER 

THIS ROUTINE IS SYSTEM DEPENDENT. IN THIS EXAMPLE, THE ERROR INFOR
MATION FROM THE CONTROLLER IS READ INTO SOFTWARE REGISTERS IN DATASEG, 
WHERE IT CAN BE EXAMINED. MORE SOPHISTICATED SYSTEMS MIGHT LOG THE 
ERRORS TO DETERMINE WHEN A TRACK IS GOING BAD, FOR EXAMPLE. 

- THE TRANSFER STATUS FUNCTION WILL NOT RETURN AN ERROR. 
- THE UNIT NUMBER IN THE IOPB IS NOT CHANGED, SO THAT THE OPERATION COMPLETE 

STATUS FOR THE TRANSFER STATUS FUNCTION WILL BE POSTED AGAINST THE SAME 
UNIT AS CAUSED THE ERROR. 

INPUT DATA: 
CIR OPERATION STATUS IN "LSTSTS" IN DATA SEGMENT 

OUTPUT DATA: 

ERROR 

ERROR STATUS FROM CONTROLLER 
CIR OPERATION STATUS 
CARRY FLAG 

ASSUME DS:IOPBSEG 

PROC NEAR 

PUSH AX 
PUSH 
HOV 
MOV 
tlDV 
PUSH 
MOV 
PUSH 
MOV 
MOV 
MOV 
HOV 

CALL 
POP 
tID V 

POP 
MOV 
MOV 
MOV 
CLC 
HOV 
AND 
JZ 

DS 
AX,IOPBSEG 
DS,AX 
AX,BUFOFF 
AX 
AX,BUFSEG 
AX 
BUFOFF,OFFSET ERRSTS 
BUFSEG,DATASEG 
FUNC,OJH 
MODIFY,OOOOH 

G02J5 
AX 
BUFSEG,AX 
AX 
BUFOFF ,AX 
AX,DATASEG 
DS,AX 

AL,DS:LSTSTS 
AL,40H 
SFTERR 

STC 
SFTERR: POP 

POP 
RET 

DS 
AX 

ERROR ENDP 

SINCLUDE(:FJ:INTRPT.MMD) 
SEJECT TITLE(INTERRUPT SERVICE ROUTINE) 
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IN DATA SEGMENT 
IN "LSTSTS '1 IN DATA SEGMENT 
: 0 IF SOFT (RECOVERABLE) ERROR 
: J IF HARD (UNRECOVERABLE) ERROR 

SAVE REGISTERS 

GET POINTER TO IOPB 

SAVE IOPB DATA BUFFER POINTER 

GET POINTER TO DATA SEGMENT ERROR 
STATUS REGISTERS 

SET FUNCTION: TRANSFER STATUS 
CLEAR MODIFIER (ENABLE INTERRUPT ON 

COMPLETION AND RETRIES) 
START FUNCTION AND WAIT FOR COMPLETE 
RESTORE IOPB DATA BUFFER POINTER 

GET POINTER TO DATA SEGMENT 

CLEAR CARRY FLAG 
GET OLD (ERROR) CIB OPERATION STATUS 
CHECK HARD ERROR BIT 
HARD ERROR BIT SET? 
NO--LEAVE CARRY FLAG CLEAR 
YES--SET CARRY FLAG 
RESTORE REGISTERS 



HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

HCS-86 MACRO ASSEMBLER INTERRUPT SERVICE ROUTINE 

LaC OBJ 

0230 

0230 FB 
023E 50 
023F 53 
0240 52 
0241 1 E 

0242 B8----
0245 8ED8 
0247 AOOI00 
024A 8ADO 
024C C606030000 
0251 BAD8 
0253 81E33000 
0257 DIEB 
0259 DIEB 
025B DIEB 
0250 DIES 
025F 250600 

0262 DIED 

0264 03D8 

0266 B8----
0269 8ED8 
026B 8817 
0260 BA5063 
0270 B002 
0272 EE 

0273 IF 
0274 SA 
0275 5B 
0276 FA 

0277 B020 
0279 E6CO 
027B 58 
027C CF 

=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= 1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

R =1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
= 1 
=1 
=1 
=1 
= 1 
=1 
=1 
=1 
=1 

R =1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 
=1 

LINE 

952 
953 
954 
955 
956 
957 
958 
959 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 
972 
973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 

1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 

SOURCE 

INTERRUPT SERVICE ROUTINE 

THIS ROUTINE SERVICES THE INTERRUPT GENERATED BY THE iSBC 215 UPON 
OPERATION COMPLETE, SEEK COMPLETE, OR DISK PACK CHANGE. IT COPIES THE 
CIB OPERATION STATUS INTO ONE OF FOUR BYTES ASSOCIATED WITH EACH OF 
THESE EVENTS. IT IS ASSUMED THAT SYSTEM PROGRAMS MAKE USE OF THE 
INFORMATION TO RESUME TASKS, HANDLE ERROR LOGGING/RECOVERY, AND KEEP 
TRACK OF DIRECTORY INFORMATION. FOR THIS PROGRAMMING EXAMPLE, ONLY 
THE OPERATION COMPLETE BYTES ARE USED. 

- THE SYSTEM INTERRUPTS ARE CONFIGURED BY EXTERNAL PROGRAMS. 

PUBLIC INT215 

INT215 PROC FAR 

ST I 
PUSH 
PUSH 
PUSH 
PUSH 
ASSUME 
HOV 
tlOV 
MOV 
MOV 
HOV 
MOV 
AND 
SHR 
SHR 
SHR 
SHR 
AND 

SHL 

ADD 
ASSUME 
HOV 
HOV 
HOV 
t10V 
HOV 
OUT 

POP 
POP 
POP 
CLI 

MOV 
OUT 
POP 
IRET 

INT215 ENDP 
, 
SBC215DRIVER 

AX 
BX 
OX 
OS 
DS,CIBSEG 
AX,CIBSEG 
DS,AX 
AL,OPSTS 
DL,AL 
STSSEtl,OOH 
BL,AL 
BX,0030H 
BX,l 
BX,I 
BX,l 
BX,l 
AX,0006H 

AX,l 

BX,AX 
DS,DATASEG 
AX,DATASEG 
OS,AX 
[BX],DL 
DX,WUA 
AL,OOtl 
DX,AL 

OS 
OX 
BX 

AL,20H 
OCOH,AL 
AX 

ENDS 

ENABLE HIGHER PRIORITY INTERRUPTS 
SAVE REGISTERS 

GET POINTER TO CIB 

GET CIB OPERATION STATUS 
SAVE IT 
CLEAR CIB STATUS SEMAPHORE 
MOVE IT TO INDEX REGISTER 
HASK ALL BITS EXCEPT UNIT NUMBER 
SHIFT UNIT NUMBER TO BITS 0 AND 1 

MASK ALL BITS EXCEPT SEEK COMPLETE 
AND PACK CHANGE 

SHIFT LEFT TO GET OFFSET INTO PROPER 
BYTE IN DATA SEGMENT 

COHBINE WITH UNIT IN INDEX REGISTER 

GET POINTER TO DATA SEGMENT 

MOVE OPERATION STATUS TO DATA SEGHENT 
GET POINTER TO I/O WAKE-UP ADDRESS 
GET CLEAR INTERRUPT COMMAND BYTE 
OUTPUT TO iSBC 215 

RESTORE REGISTERS 

DISABLE INTERRUPTS FOR RESTORE 
(RESTORATION OF INTERRUPT LOGIC STATE 
IS SYSTEM DEPENDENT, THIS EXAMPLE USES 
THE iSBC 86/12A CPU.) 

GET END-OF-INTERRUPT COMMAND 
OUTPUT EOI COMMAND TO 8259 

INTERRUPT RETURN ENABLES INTERRUPTS 

~ND OF iSBC 215 DRIVER CODE 

1019 +1 $TITLE(SYMBOL TABLE AND CROSS REFERENCE) 
1020 
1021 END END OF PROGRAMHING EXAMPLE 
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HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

MCS-86 MACRO ASSEMBLER SYMBOL TABLE AND CROSS R~FERENCK 

XREF SYMBOL TABLE LISTING 

NAME TYPE VALUE ATTRIBUTES. XREFS 

??SEG SEGMENT S lZE=OOOOIl PARA PUBLIC 
ACTCNT. V DWORD 000411 IOPBSEG 12911 
ACTCYL. V WORD 001311 DATASEG 31211 
ACTIID V BYTE 001511 DATASEG 3 I 311 
ACTSEC. V BYTE 001611 DATASEG 314# 
BSYFLGI V BYTE 000111 CCBSEG 7911 512 
BSYFLG2 V BYTE 000911 CCBSEG 8511 
BUFOFF. V WORD 001211 IOPBSEG 13711 565 567 646 647 706 770 922 926 935 

BUFSEG. V WORD 001411 IOPBSEG 13811 563 648 708 772 924 927 933 
CCB L FAR 000011 CCBSEG 64 7711 454 455 
CCBPTR. V DWORD 000211 SCBSEG 6411 454 455 459 
CCBSEG. SEGrlENT SIZE=001011 PARA 7511 92 460 504 505 
CCWI. V BYTE 000011 CCBSEG 7811 461 
CCW2. V BYTE 000811 CCBSEG 8411 464 
CIIIPC L FAR 000411 CIBSEG 80 11011 462 463 476 
CIIIPTR. V DWORD 000211 CCBSEG 8011 462 463 
CII2PC L FAR OOOEII CCBSEG 86 8911 465 466 467 
CII2PTR. V DWORD OOOAII CCBSEG 8611 465 466 
CIB L FAR 000011 CIBSEG 10511 
CIBCMD. V BYTE 000011 CIBSEG 10611 474 
CIBSEG. SEGMENT SIZE=OOIOIl PARA 10311 116 471 472 978 979 
CLRLP L NEAR 007811 SBC215DRIVER 48811 491 
CMDSEM. V BYTE 000211 CIBSEG 10811 475 
CONFIG. L FAR 000011 USERSEG PUBLIC 377 )ROil 396 
CYLNDR. V WORD OOOEII IOPBSEG 13411 643 702 766 
DATASEG SEGMENT SIZE=OOIAII PARA 26811 326 483 484 854 861 92 7 936 995 996 
DESCYL. V WORD OOOFII DATASEG 30911 
DESIID V BYTE 001111 DATASEG 31011 
DESSEC. V BYTE 001211 DATASEG 31 III 
DEVCOD. V WORD 000811 IOPBSEG 13011 559 577 580 639 698 762 
DONE. L NEAR 01D211 SBC215DRIVER 816 82011 
ENDDAT. L FAR 001AII DATASEG 32411 486 
ENDSTK. L FAR 004011 STACK 36711 385 
ERROR L NEAR 01FBII SBC215DRIVER 818 916# 948 
ERRSTS. V WORD OOOCII DATASEG PUBLIC 278 30711 926 
FMT215. L FAR OOEFII SBC215DRIVER PUBLIC 629 63211 658 
FMTDN L NEAR· 012911 SBC215DRIVER 654# 
FUNC. V BYTE OOOBII IOPBSEG 13211 560 649 715 779 928 
G021s L NEAR 01C211 SBC215DRIVER 569 652 716 780 80811 824 931 
IIEAD. V BYTE 001011 IOPBSEG 13511 645 704 768 
INIT215 L FAR OOAsII SBC21sDRIVER PUBLIC 550 553# 586 
INITBLSEG SEGMENT SIZE=003FII PARA 170# 258 563 
INITDN. L NEAR OOECII SBC215DRIVER 571 579 582# 
INITLP. L NEAR OOCBII SBC215DRIVER 567# 575 581 
INT21s. L FAR 023DII SBC215DRIVER PUBLIC 388 389 969 971# 1015 
INTRCS. V WORD 009611 SEGOOOO 35511 389 
INTRIP. V WORD 009411 SEGOOOO 354# 388 
INTRPT. NUMBER 000511 347# 352 
IOPB. L FAR 000011 IOPBSEG 112 12711 477 478 
IOPBOFF V WORD 000811 CIBSEG 11211 477 
IOPBSEG SEGMENT SIZE=OOIEII PARA 113 12511 142 551 557 630 636 689 695 753 
IOPBSG. V WORD OOOAII CIBSEG 11311 478 
LSTSTS. V BYTE 001811 DATASEG 320# 876 939 
1I0DIFY. V WORD OOOCII IOPBSEG 13311 561 650 713 777 929 
NMRTRY. V BYTE 001711 DATASEG 31511 
OPCMP V BYTE 000011 DATASEG PUBLIC 278 28211 
OPCIIPO. V BYTE 000011 DATASEG 28311 
OPCMPI. V BYTE 000111 DATASEG 28411 
OPCMP2. V BYTE 000211 DATASEG 28511 
OPCMP3. V BYTE 000311 DATASEG 28611 
OPSTS V BYTE 000111 CIBSEG 10711 981 
PKCIIG V BYTE 000811 DATASEG PUBLIC 278 29811 
PKCIIGO. V BYTE 000811 DATASEG 29911 
PKCIIG 1. V BYTE 000911 DATASEG 300# 
PKCIIG2. V BYTE OOOAII DATASEG 301# 
PKCIIG3. V BYTE OOOBII DATASEG 30211 
RD215 L FAR 012EII SBC215DRIVER PUBLIC 688 69111 722 
REQCNT. V DWORD 001611 IOPBSEG 139# 710 712 774 776 
RES215. L FAR 000011 SBC215DRIVER PUBLIC 436 43811 526 
RESDN L NEAR 009FII SBC215DRIVER 514 51911 
RESLP L NEAR 009511 SBC215DRIVER 51211 516 
SBC21,DRIVI:R. SEGHENT SIZE=027DII PARA 40QII 402 1017 
SCK L FAR OOOOfi SCBSEG 61# 
SCKSI:G. SEGMENT SIZE=000611 PARA ABS 59/1 66 450 451 
S I:CTOR • V BYTI: Oil II H IOPBSEG 136' 
SECIlOIlO ~1:r.rIENT S 17.E~00981\ PARA ASS 349' 357 378 
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HANDSHAKE SEQUENCES AND EXAMPLE HOST PROCESSOR 
DISK CONTROL PROGRAM 

MCS-86 MACRO ASSEMBLER SYMBOL TABLE AND CROSS REFERENCE 

NMIE TYPE VALUE ATTRIBUTES, XREFS 

SFERST. V BYTE OOOEH DATASEG 308# 
SFTERR. L NEAR 023AH SBC215DRIVER 941 944# 
SKCMP V BYTE 0004H DATASEG PUBLIC 278 290# 
S.KCMPO. V BYTE 0004H DATASEG 291# 
SKCMPI. V BYTE 0005H DATASEG 292# 
SKCMP2. V BYTE 0006H DATASEG 293# 
SKCMP3. V BYTE 0007H DATASEG 294# 
SOC V BYTE OOOOH SCBSEG 62# 453 
STACK SEGMENT SIZE=0040H PARA 
STSSE~I. V BYTE 0003H CIBSEG 109# 983 
UNIT. V BYTE OOOAH IOPBSEG 131# 568 641 700 764 
USERSEG SEGMENT SIZE=0022H PARA 37 511 398 
WAIT215 L NEAR 01D5!! SBC215DRIVER 815 856# 884 
\'AITDN. L NEAR 01F4H SBC215DRIVER 873 87811 
WAITLP. L NEAR 0lE2H SBC215DRIVER 866# 871 
WRT215. L FAR 0178H SBC215DRIVER PUBLIC 752 75511 786 
WUA NUMBER 063511 57# 59 497 812 999 

ASSEMBLY COMPLETE, NO ERRORS FOUND 

*** 
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-5V selection 2-8 
14/8-incb drives (witb integral data separator) installation 2-36 
5 1/4 drives installation 2-37 
address 3-28, 3-29, 3-3~, 3-49 

I/O addresses 3-4 
wake up address 3-7 

alternate track 3-42 
AIlS I A-I 
Any Bus request signal 2-5 

block diagram 5-9 
board initilization/resetting 4-10 

I/O communications blocks links 4-12 
reset and clear 4-12 
wake-up address comparator 4-10 

board installation 2-35 
bus arbiter 4-6 
bus priority arbitration 2-5 

Any Request signal 2-5 
bus priority out signal 2-6 
common bus request signal 2-5 
I/O comunication blocks page selection 2-9 
iSBX bus selection 2-6 
MULTIBUS LOCK signal 2-6 

bus priority out signal 2-6 

cabling requirements 2-16 
drive interface pin out data 2-17 
control cable functions 2-19 
read/write cable functions 2-22 
interconnecting cable 2-29 

5 1/4-incb drive 2-32 
8-incb Sbugart/Quantum drives 2-29 
ANSI drive 2-34 
CDC drive 2-33 
Fujitsu 2300/Memorex/14-incb drives 2-30 
Priam drive 2-31 

capacity 1-7 
clock circuitry 4-6 
commands 3-11, 3-15 

buffer I/O 3-30 
diagnostic 3-31 
erase tape 3-33 
execute 3-28 
initiate track seek 3-27 
load tape 3-34 
read sector 3-21 
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read data 3-22 
read to buffer and verify 3-24 
read tape status 3-35 
read/write terminate 3-35 
retension tape 3-34 
rewind 3-32 
space forward one file mark 3-32 
spin down 3-28 
tape initialization 3-31 
tape reset 3-34 
tape write 3-26 
transfer 3-28 
write data 3-25 
write buffer data 3-26 
write file mark 3-33 

common bus request signal 2-5 
communications 

board/disk-drive interface 4-14 
control signals 4-14 
read/write signals 4-14 

board/flexible-disk and cartridge tape drive interface 4-15 
data transmission 4-15 

bus arbiter 4-6 
bus controller 4-1 

address/data control 4-8 
data and peripheral data signals 4-8 
KULT1BUS data transfer 4-9 
system/local memory access 4-8 

disk interface timing 4-15 
direct memory access transfers 4-15 
data transfers 4-16 
performing write or read 4-16 
RDY line 4-15 

disk formatting 4-11 
8-inch Shugart/Quantum drive sector format differences 4-19 
procedure 4-18 

read data transfers 4-21 
write data transfers 4-20 

10 read 4-21 
sync byte search 4-21 

error checking code generator 4-23 
interrupt priority 4-13 
I/O processor 4-5 

bus interface unit 4-6 
internal initialization 4-12 

line drivers and receivers 4-25 
KULT1BUS interface 4-5 
sector identity comparator 4-23 
serializer/deserializer 4-22 

function 4-22 
write operation 4-22 
read operation 4-22 

status register 4-24 
sync byte comparator 4-23 
with host 4-3, 4-5 
with hard disk 4-4 
via iSBX bus 4-5 
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communications blocks 3-4 
wakeup 3-4, 3-7, 3-13 

INDEX 

channel control block 3-5, 3-7, 3-8, 3-9, 3-13 
controller invocation block 3-5, 3-9, 3-13 
I/O parameter block 3-5, 3-11, 3-12, 3-13, 3-29, 3-31, 3-41 

cooling requirements 2-2 

direct memory access transfers 4-15 
data transfers 4-16 
performing write or read 4-16 
RDY line 4-15 

default jumpers 5-5 
disk control format 3-1 
disk controller communications protocol 3-1 
disk formatting 4-17 

8-inch Shugart/Quantum drive sector format differences 4-19 
procedure 4-18 

disk interface timing 4-15 
disk organization 3-1, 3-3 

cylinders 3-2, 3-12, 3-17, 3-37 
sectors 3-2, 3-12, 3-17 
tracks 3-2. 3-17 

drive installation 2-35 
5 1/4-inch drives 2-37 
other drives without data separator 2-37 

drive interconnection listings 2-23 
8-inch Shugart/Quantum drives 2-23 
Fujitsu 2300/Memorex/14-inch Shugart drives 2-24 
Priam drive 2-25 
5 1/4-inch drive 2-26 
CDC drive 2-27 
ANSI drive 2-28 

drives 1-5 

ECC 3-45 
error checking code generator 4-23 
error detection 1-5 
example program B-2 

firmware drivers 3-47 
flexible diskette controller 3-1 
format command 3-19 

general description 1-1 

handshake B-·1 
hard disk drive interface 2-7 
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I/O communications block 3-5, 3-7 
I/O control commands 3-5 
I/O processor 3-1, 3-7 
I/O processor 4-5 

bus interface unit 4-6 
internal initialization 4-12 

10 field 3-45 

INDEX 

initialization 3-7, 3-13, 3-31, 3-34 
initialize 3-15, 3-16, 3-31, 3-34 
installation 2-1 
interface connections 2-9 
interrupt 3-1, 3-46 
interrupt priority 4-13 
interrupt priority number 2-4 
iSBX 217B/C board installation 2-39 
iSBX 218A board installation 2-38 
iSBX KULTlHOOULE interface 2-14 

iSBX bus/iSBX 215G board mnemonics 2-15 
iSBX bus selection 2-6 

jumper configuration and installation 2-2 
-5V selection 2-8 
Any Request signal 2-5 
bus priority out signal 2-6 
common bus request 2-5 
configuration 2-2 
installation 2-2 
interrupt priority number 2-4 
I/O communication blocks page 2-9 
iSBX bus selection 2-6 
KULTIBUS LOCK signal 2-6 
system data bus width selection 2-4 
wake-up address 2-3 
wake--up port selection 2-4 

jumper connections 5-5 
jumper diagram 5-7 

line drivers and receivers 4-25 
local memory organization 4-25 

I/O port decoding 4-26 
rando~access memory 4-26 
read-only memory 4-26 

magnetic tape interface 3-1 
mounting 1-5 
KULTIBUS LOCK signal 2-6 
KULTIBUS interface 2-9 

connector PI pin assignments 2-10 
connector PI input/output signals 2-12 
connector P2 pin assignments 2-11 
connector P2 input/output signals 2-14 
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physical characteristics 2-2 
power 1-5 
power requirements 2-1 

read 3-11. 3-24 
recalibrate 3-31 
repair 5-1 

schematics 5-11 
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sector 3-2. 3-12. 3-17. 3-25. 3-43. 3-44 
sectors 1-6 
seek 3-27. 3-42, 3-46 
serializer/deserializer 4-22 

function 4-22 
read operation 4-22 
write operation 4-22 

service 5-1 
specifications 1-4 
status 3-9. 3-10. 3-19, 3-27, 3-35, 3-37, 3-38, 3-39, 3-40. 3-42 to 45 
status register 4-24 
storage devices 3-2 

hard disk 3-2. 3-16, 3-39, 3-40, 3-41, 3-42. 3-43. 3--44 
flexible disk 3-2, 3-16, 3-39, 3-40, 3-41. 3-42, 3-43, 3-44 
cartridge tape 3-2. 3-16, 3-39. 3-40. 3-41, 3-42. 3-43, 3-44 

system data bus width selection 2-4 

tape 3-26, 3-31. 3-33, 3-34, 3-35, 3-39 to 45 
track sectoring format 3-1 

user provided drivers 3-47 
wake-up I/O port selection 2-4 
wake-up address selection 2-3 
write 3-11, 3-25. 3-33 
write data transfers 4-20 

10 read 4-21 
read data transfers 4-21 
sync byte search 4-21 
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