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LSI Software Documentation 96097-00A0

FLOPPY DISK I/O DRIVER

INTRODUCTION

The floppy disk I/O driver provides a convenient means of performing DMA I/O to the
floppy disk. Detailed I/O programming tasks, normally required in an applications
program, are handled by the driver. These tasks include: multiple cylinder transfers,
verify after write, error retries, and device interrupt handling. The driver operates
in either a sense driven mode without interrupts or as a fully interrupt driven device
handler.

ENVIRONMENT

The driver 1is an external subroutine available on paper tape for both the LSI-2 and
e LSI-3/05. Part numbers for the available paper tapes are:

96096-30 LSI-2
96096-31 LSI-3/05

The driver requires a controller responding to device address :11, and one to four
drives with formatted diskettes.

REFERENCE DOCUMENTATION

Computer Automation Floppy Disk Interface Manual, Document No. 91-53566-00.

FUNCTIONAL DESCRIPTION

Two basic modes of operation are provided: auto wait and non-auto wait.

Auto wait mode transfers control to the driver for the entire I/O operation. It is
easy to code this calling sequence and interrupts need not be enabled. A successful
operation will return control to the FDISK: normal return point. All error conditions
will take the FDISK: error return.

Non-auto wait calls should be made with interrupts enabled. If the parameters are
valid and a controller is properly installed, the I/O operation is initiated and
control is returned to the immediate return point. If the operation could not be
initiated, control is returned to the PFDISK: error return point. The calling program
may now begin processing, and the driver will handle device interrupts in parallel
with the calling program. When all interim processing is complete, a call is made

to FWAIT:. The driver then completes amny outstanding I/O, updates the user's I/O
block, checks status, and returns to either the normal or error FWAIT: return point.




Calling Sequences

Auto Wait (Interrupts may be enabled or disabled)

EXTR

JST

DATA
*

*

FDISK:

FDISK:
IOLST
ERROR RETURN
NORMAL RETURN

Non Auto Wait (Interrupts should be enabled before the call)

EXTR

EIN
JST

DATA
*

*

JST

FDISK: ,FWAIT:

FDISK:

IOLST

ERROR RETURN
TMMEDIATE RETURN

Processing continues here while interrupt driven I/O completes.

FWAIT:
ERROR RETURN
NORMAL RETURN

Where "IOLST" is the address of a 10 word I/O control block defined as follows.

I/0 Control Block Format

Word O:

Word 1:

Word 2:

Word 3:

Word 4:

Word 5:

Function:

0 = GCet status

1 = Format

2 = Write non-deleted data

3 = Write deleted data

4 = Read non-deleted data

5 = Read deleted data

6 = Read regardless

7 = Read all data

8 = Read verify

9 = Seek only
10 = Write and verify non-deleted data
11 = Write and verify deleted data

Unit Number (0-3)

Starting Cylinder (0-76)

Reserved (DO NOT ALTER)

Starting Sector Number (1-26)

Number of words to transfer
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Word 6: Buffer Word address

Word 7: Indicates mode of operation:
0 = Auto Wait
1 Non-Auto Wait

I

The next two words are set by the hardware/driver upon I/0 termination.
Word 8: Number of words transferred.
Word 9- Status
NOTE

This reserved block of 10 words should not be modified until the
entire operation has been completed.

The status 1s set in word 9 of the I/O block. Bits on in the status word indicate
‘he following conditions:

BIT O SELECTED UNIT NOT READY

BIT 1 DMA RATE ERROR

*BIT 2 END OF MEDIA

BIT 3 ATTEMPT TO WRITE ON WPT'D UNIT

BIT 4 NO ID COMPARE

BIT 5 ID CRC ERROR

BIT 6 DATA CRC ERROR

BIT 7 SYNC ERROR i
+BIT 8 NON-DELETED DATA ENCOUNTERED

+BIT 9 DELETED DATA ENCOUNTERED
+BIT 10 DONE, OPERATIONS COMPLETE
+BIT 11 CYLINDER ZERO SENSED

BIT 12 ILLEGAL PARAMETER

BIT 13 CONTROLLER NOT PRESENT
BIT 14 HARDWARE ERROR (TIMEOUT)
+BIT 15 WRITE PROTECTED UNIT

* THIS BIT WILL OCCASIONALLY BE SET
ON AN ERROR RETURN. IF THE RETURN
WAS CAUSED BY HITTING END OF MEDIA
THEN IT WILL BE THE ONLY BIT ON IN
THE LOW ORDER BYTE (0-7).
+ THESE BITS DO NOT CAUSE AN ERROR RETURN
BUT ARE FOR INFORMATION PURPOSES ONLY.
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Termination

Auto wait mode

The FDISK: normal return is taken when all I/O has been completed success-
fully.

The FDISK: error return is taken on all error conditions.
Non-auto wait mode

THE FDISK: normal (immediate) return is taken when the I/O operation is
successfully initiated.

The FDISK: error return is taken on controller not pPresent and parameter
error conditions.

The FWAIT: normal return is taken when all I/O has been completed success-
fully.

The FWAIT: error return is taken on all non-auto wait I/O errors.

Registers and CPU Status

The contents of the A and X registers, word/byte mode and overflow are preserved on
all exits.

Error Handling

I1/0 errors are retried twice for a total of three attempts before' an error return is
taken. On ID miscompare errors an attempt is made to establish correct position by
reading an IO from the disk and recomputing the relative seek required.
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