
Floppy

The Floppy moduleis a driver for a PC-standard dual-floppy interface,bridgedover PCI. It supportsup to two
devices,on a single cable. Thedevices maybe5-inchor 3.5-inch disk drives.

Caveat

Althoughmostof this codeis quite generic for Floppy devices, theDMA codeusefor datatransfer assumes that
thedrivesarelocatedthrough a (I440BX) PCIbridgechipset which implementstheDMA engine.Theseinterface
calls (pci_dma_start etc.)couldbemacro-definedfor another API providing thesamefunctionality.

Also, there is noattempt to determinetheformatof themediuminsertedinto thedrive. Thecodehasonly ever
been testedagainsta 1.44MB3.5-inch floppy.

ProcessInf ormation

PrototypeName floppy

Process Priority driver-level

Process Name doesnotmatteraslongasit matchestheURLsusedwithin thesystem
to openthedevice.

TargetFile Definitions

FLOPPY_CLEAR_INT Thismacrodefinesthemeansby whichtheinterrupthandlercanclear
thepending floppy-drive interrupt.

FLOPPY_DMA_CHANNEL The DMA channel assigned to the floppy drive by the DMA con-
troller.

FLOPPY_DRIVE_SELA Theselector codefor the’A’ drive on thecable(usually 0).

FLOPPY_DRIVE_SELB Theselector codefor he’B’ driveon thecable(usually 1).

FLOPPY_IOBASE Theaddressof theregister setfor thefdd controller.

FLOPPY_IRQ Theinterrupt number generatedby thefdd controller.

FLOPPY_TYPES This is a sequenceof four integers.Thefirst andthird definethesize
of the floppy drive in the ’A’ and’B’ positions on the cable, oneof
FLOPPY_TYPE_NONE,FLOPPY_TYPE_3or FLOPPY_TYPE_5.
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The second and fourth numbers definethe type of mediumusedin
the drive. Index ’0’ for TYPE_3 is 1.44MB, the only value which
hasbeentested. To find theothervalues you will needto look in the
sourcecode for themodule.

ProcessOperation

Theinitialisation routine initialisesonly thecontroller portion of thefloppy sub-system,sincethedrivesthemselves
arenot accesseduntil they areused.

Dataflow handling

The operation of the floppy controller is complicatedby the drive motor operation. In ’idle’ state the drive is
powered down. In orderto access the medium, the drive mustbe poweredon andrecalibrated. The heads must
bepositionedover thecorrect track using a seekoperationandthedatamustbereador written. Finally, thedrive
motor mustbe turnedoff. Sincea singlefile usually requiredmultiple operations, the drive motor is left running
betweenoperations,andis only turnedoff after aperiodof noactivity. Also, it is necessaryto wait for themotorto
comeup to speedbefore accessing themedium.Thesevarious transitions arehandled by aninternal state machine
within thedriver.

Theothercomplicationis thatthemediaarethemselvesremovable,evenin mid-operation. Ejecting andinsert-
ing mediadoes not alwaystrigger a notification to the driver. To make this problemtractable, thedriver assumes
that mediaarenot removed while the driver motor is running. Further, it assumesthat mediamay be removed
whenthemotor is off, andthis will not bedetected. To implement this modeof operation, thedriver generatesa
MEDIUM_EJECT event whenever the drive motor is turned off. Upper layers(usually the DOS filesystem pro-
cess)should treatthisasanindication that themedium mayhavechanged,andflushany cachedblocksor directory
entries.

The floppy controller maintains a queueof pending operations. Unlike network drivers,all operations to the
driver aresynchronous (both sendandreceive requests)andareprocessedin theorder in which they arequeued.
An operation is started whenit is queued to an idle channel. Subsequent requestsarequeued behind the active
request. In the interrupt handler, the active request is completed and the reply returnedto the caller. If thereis
anotherrequest in thequeue,it is started. Only oneoperationis handledata time,sincethereis only asingleDMA
channelshared betweenthetwo driveso thecable.

For readandwrite requests,theb_immed field of themblk is used to contain the logical block numberof the
first block in the request. Internally, all devicesuseabsolute LBA addressing; the block addressis convertedto
CHSbefore programmingthedeviceregisters.

Messages

Themodulehasa queuehandler andmainprocess.andaccepts themessages definedin theStandard messageset
for dataflows into andout of thedriver with thefollowing processing:

CLOSE messages arehandled by the main process. It is assumedthat the close request is not sentwhile
thereareoutstanding I/O requeststo thedriver. Any outstandingeventrequestsarereturnedandthe
context informationblock is freedbefore thereply is returnedto thesender.

EVENT messages areaddedto thefile’s eventqueue,andreturnedasMEDIUM_EJECT eventsasabove.

FETMBLK messages areaddedto thequeueof operationsfor theappropriate device.
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FSLIB_DEV_ATTR messagesarehandled in the main process. The port field in the supplied URL selects the
device for which informationis to bereturned.Themaxblk andblksize parametersfor thedevice are
returnedin thereply.

FLUSH messagesareaddedto thequeueof operationsfor theappropriatedevice. WhentheFLUSH message
reachesthe head of the queue, it is replied to from the interrupt handler, asall previously-queued
operationsmusthave completedby thattime.

GETMBLK messages areaddedto thequeueof operationsfor theappropriate device.

NEWMBLK messages return a buffer, of at least 512bytes, to thecallerfrom thequeuehandler.

OPEN messages arehandledin themainprocess.Theport field of theURL containsthe index number of
thedevice(0 for ’A’, 1 for ’B’). Theprocessreturnsa valuein thedest_context field which mustbe
supplied on subsequent messages.

OUTMBLK messages areaddedto thequeueof operationsfor theappropriate device.

PACKETR messages areaddedto thequeueof operationsfor theappropriate device.

PACKETW messages areaddedto thequeueof operationsfor theappropriate device.

PUTMBLK messageswith zerolengthcausethemessage’sbuffer to befreedin thequeuehandler, otherwisethe
messageis added to thequeue of operations for theappropriate device.

RETMBLK messages freetheallocatedblock from within thequeuehandler andarereplied to immediately.
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