ATA

The ATA moduleis adriver for aPC-standrddud ATA interface,bridgedover PCI. It supprtsup to four devices,
two on each’bus. Thedevicesmaybedisk or CDROM drives Thedriver attemps to select the’best opemting
modefor eachdevice, betweernPlO andDMA.

Caveat

Althoughmostof this code is quite geneic for ATA devices,therearetwo chip-depenentportionsin thecode that
would needcharging for anotter chipsetcorfiguration. Theseare:

1. the DMA andIDE timings aresetin the PCI-IDE bridge cortroller chip during initialisaion. This codeis
specfic to the 1400BX chipsetusel onthe SPB450motheboard

2. the DMA coce relies on the the DMA driver support. In this systen, this is provided by the PCI bridge
controller. Theseinterfacecalls (pci_dma_$art etc.) could be macrodefinedfor anaher API providing the
samefunctiondity.

Apartfrom thesumortfor ATAPI functions, the codeshoull work with almostany modernATA cortroller chipset.
Thesuppat for ATAPI devicesis minimal (only the ‘packet’ interface)andwould needmorework to beusalie
for realdevices.

Procesdnformation
Prototype Name ata
Proces Priority driver-level
Proces Name doesnotmatteraslongasit matcheshe URLsusedwithin thesystan

to openthedevice.

TargetFile Definitions

ATA CLEAR_INT Thismacrodefineghemeansy whichtheinterupthardlercanclear
the pendng ATA interrupt(s)

ATA_MASTER Theindex to the seled the masterdrive on acable (usudly 0).

ATA PRMARY Theindex of the primary ATA channel(cale) in the systan (usudly
0).



ATA

ATA_PRMARY_ALTSTATUS Theaddessof thealtemate-satusregister for the primary chamel.

ATA PRMARY_IOSRACE Theaddessof the mainregistersetfor the primary chamel.

ATA_PRMARY_IRQ Theinterrupt numbe geneatedby the primary chanrel.

ATA_SECONDARY Theindex of the secomary ATA chamel (cale) in the system(usu-
ally 1).

ATA_SECONDARY_ALTSTATUS Theaddres of thealtemate-satusregister for thesecomarychamel.

ATA_SECONDARY_IOSFACE Theaddessof the mainregistersetfor the secomary chamel.

ATA_SECONDARY_IRQ Theinterrupt numbe genertedby the secandaychamel.

ATA SLAVE Theindex to select the slave drive on a cable(usially 1).

ProcesOperation

Theinitialisation routine searclesfor up to four ATA devices(two on eachchamel), andprobesead device for its
capacilities(ATA or ATAPI, andPIO or DMA, andmaximumtransfer speed. It thensetsthe modesandtimings
for the bridge chip andtells eat device which modewill be used. In the caseof DMA opeatiors, the dataare
copied betweerthe (uncached DMA memoryandthe (cacted) mblkd buffer within the driver layer.

Dataflow handling

Eachchamel (of thetwo possible ATA chanrels)maintans aquete of pendng operdions. Unlike network drivers
all operatons to the driver are synchronows (both serd and receve requests) and are processedin the orderin
which they arequeled. An opeiation is stated whenit is queuedto anidle channel. Subsegentrequess are
gueuedbehird the active request. In the interrupt hander, the active requestis completedandthe reply returred
to thecaller. If thereis anoherreqguestin the quelg, it is stated. Only two operdionswill runin paralkl, onefor
ead channel. Thefour possibletypesof opeationareread(PIO or DMA), write (PIO or DMA), paclet-read (P1O
only) or packet-write (PIO only). If thedevice is DMA-capalle,aDMA chamelis usel for thetransfer, otheawise
therequestis handed'inline’ in theinterrupt hander.

For readandwrite requests,the b_immedfield of the mblk is used to contan thelogica block numberof the
first block in the request. Internally, all devicesuseabsdute LBA addresing; the block addressis corvertedto
CHSIf needkdbefore programmingthe device registas.

For ATAPI padket operdions,thesix-byte paclet is sert followed eitherby sendirg data(for awrite) or reading
daia (for aread).

Messages

Themoduke hasaquauehander andmainprocess.andacceptsthe ATAPI messageetandthe messagedefinedin
the Stardard messgesetor dataflavs into andout of the driver with thefollowing processim:

CLOSE messagg are hardled by the main process. It is assunedthat the close requestis not sentwhile
thereareoutdanding I/O requeststo the driver. Any outstanding eventrequestsarereturredandthe
context informationblockis freedbefare thereply is retumedto the sende.

EVENT messaggareadcdedto thefile's eventquete. Currently, the driver doesnot genenteary events(for
examplefor disk removal), sothe messagearejust held until thefile is closed.
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FETMBLK

messaggareaddedio the queueof opemtionsfor the appiopriate device.

FSLIB_DEV_ATTR messgesare hardled in the main process. The port field in the sugplied URL seleds the

FLUSH

GETMBLK
NEWMBLK
OPEN

OUTMBLK
PACKETR

PACKETW
PUTMBLK

RETMBLK

device for whichinformationis to bereturred. Themaxbk andblksizeparameterdor thedevice are
returredin thereply.

messaggareaddedto thequele of opeationsfor theappr@riatedevice. Whenthe FLUSH message
reaclesthe heal of the quaue, it is replied to from the interrupt handkr, asall previously-queled
operdions musthave compldgedby thattime.

messaggareaddedio the queueof opemationsfor the appiopriate device.
messaggretum a buffer, of atleag 512 bytes to the callerfrom the queue hander.

messaggare handed in the main process. The port field of the URL confainsthe index number
of the device (in the sameorderasin ata_find_devices, below). The processreturrs a valuein the
dest contexftfield which mustbe suppied on subsguentmessags.

messageareaddedio the queueof operationsfor the appiopriate device.
messageareaddedio the queueof opemationsfor the appiopriate device.
messaggareaddedio the queueof opemationsfor the appiopriate device.

messaggwith zerolengthcausehe messag’s buffer to befreedin the queuehandkr, othemwisethe
messagés addel to the quete of operations for theappropriate device.

messagefreethe allocaedblock from within the queuehandle andarereplied to immediatly.

Shared Library Macrosand Routines

ata_find_devices

void ata_find_devices(
int *istatus)

Theata find_devicesroutine returrs four statusndicationsin theinteger arrayistatus for theprimary-
mastey primary-slawe, secomlary-masterandsecomary-slave devicesresgectively. Eachindication is
oneof ATA_DEVICE_ABSENTif no device wasdetected, ATA_DEVICE_IDE,if anIDE (standard
ATA) device wasfound, or ATA_DEVICE_ATAPI if apacket-modedevice wasfound.



