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Komunikace s HW

@ |/O porty a pameét

o Tj. samotna komunikace
@ Prace s PCI zafizenimi
@ Zobecnéni na jiné sbérnice
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/O — MMIO

@ Soucasti fyzického adresového prostoru
Ptistup standardnim ¢tenim/zapisem
o Nutnost pfemapovat na virtudlni adresy

linux/io.h, linux/ioport.h

Vytvofeni: request _mem_region, release mem region
@ /proc/iomem
@ Mapovani: virt=ioremap (phys), iounmap (virt)
@ /proc/vmallocinfo (novéjSijadra)
@ R/W: readX (odkud), writeX (co, kam), kde X € {b,w,1,q}
@ Vicenasobné R/W: memcpy_fromio, memcpy_toio

Ukol: Pregist ACPI identifikaci jako minule, ale s pouzitim t&chto funkci
a kontrolou /proc (pt.: drivers/misc/arm-charlcd.c)
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I/O — porty

@ Specialni adresovy prostor

e Zavislé na architekture

@ Specialni instrukce (in, out na x86)
Samostatna (mala) sbérnice

o Na x86: fadi¢ klavesnice, PC spkr, staré ¢asovace a ovladace
prerusenti, ladici port (0x80 = segmentovy displej na desce), . . .

@ linux/io.h,linux/ioport.h

@ Vytvofeni: request_region, release_region

@ R/W: inX (port), outX (co, port), kdeXx € {b,w,1}
@ Vicenasobné R/W: insX, outsX

Demo: pb173/07
Ukol: Precist port 0x80, zapsat do néj 1B a znovu precist

J. Slaby (ITI) PB173/01 9. 11. 2010 4/1



pb173/marktwain
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Generické rozhrani

@ PomalejSi (jeden if pfi kazdém pfistupu)
@ Mapovani: *_iomap *_iounmap (pci_iomap)
@ R/W: ioreadXX, iowritexX, kde X € {8,16,32,64}
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PCI zarizeni

@ PCI, PCI-X, PCle

@ Hierarchicka sbérnice
o Identifikace doména:bus:slot:funkce
e Bridge (=routery)

@ Konfiguracni prostor (ROM)

o Automaticka konfigurace
o ID zafizeni (vendor, device), I/O prostory, IRQ

@ Obsah I/0O — specifikace zafizeni (vyrobce)
@ lspci

@ Podrobnosti v PCI specifikaci
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PCI zafizeni v jadre .

@ linux/pci.h, Documentation/pci/*

@ struct pci_dev, struct pci_bus

@ pci_{set, get}_drvdata — uloZi/naCte programatorova data
@ PCI_ANY_ID znaci jakékoliv ID

@ lteratory (starsi)

Vicenasobny pfistup k zafizeni

o Nepodporuje hotplug

@ pci_get_device (vendor, device)

o Reference: pci_dev_get, pci_dev_put

struct pci_dev xpdev = NULL;
while ((pdev = pci_get_device (VENDOR, DEVICE, pdev))) {
printk ("%2.x:%.2x.%.2x\n”, pdev—>bus—>number, PCI_SLOT (pdev—>devfn),
PCI_FUNC (pdev—>devfn)) ;
}

Ukol: vypsat véechna zafizeni v systému (jejich ID)
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PCI zafizeni v jadre Il.

@ Udalostmi
o Registrace seznamu chténych zafizeni a hacku
e Seznam: struct pci_device_id (vendor, device, atd.)
o Hacky: struct pci_driver (probe, remove, suspend, atd.)
@ pci_register._driver, pci_unregister_driver
struct pci_device_.id my_table[] = {

{ PCI_.DEVICE (VENDOR1, DEVICE1) }, { PCI.DEVICE(VENDOR1, DEVICE2) },
{ PCI_.DEVICE(0x8086, PCI_ANY_ID), .driver_data =1 },

{0,}
MODULE_DEVICE.TABLE (pci, my_table)

struct pci_-driver my_pci_driver = {
.name = "my._driver”, .id_table = my_table,
.probe = my_probe, .remove = my_remove,

s
int my_probe(struct pci_dev xpdev, const struct pci_device_id xid)

printk ("%2.x %lu\n”, pdev—>bus—>number, id—>driver_data);
return 0;

}

J. Slaby (ITI) PB173/01 9. 11. 2010 9/1



@ linux/pci.h
@ Definice struct pci_device_id
@ lspci —nn anajit Combo a jeho vendor+device ID
@ Definice struct pci_driver
@ probe, remove, name, id_table
© Definice hackl (viz definici struct pci_driver)

@ int (*probe) (struct pci.dev *, const struct pci.device_id *)

@ void (*remove) (struct pci_dev *)
© V probe a remove vypsat

@ pdev->bus->number
@ PCI_SLOT (pdev—>devfn)
@ PCI_FUNC (pdev—->devfn)
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Operace s PCI

@ Inicializace PCI zafizeni

@ pci_enable_device
e Do té doby nelze nékteré vlastnosti pdev pouzivat (irq)

@ Rezervace a mapovani I/O (prvni ¢ast cviceni)

@ Vytvoreni: pci_request_region, pci_request_regions
@ Mapovani: pci_ioremap_bar — alias pro
ioremap (pci-resource_start (), pci_-resource_len())

@ Nastaveni/detekce zarizeni

@ Opak Probe

@ iounmap, pci.release_region(s), pci_disable_device
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Zobecnéni

@ USB, I°C, HID, IEEE1394, ACPI, INPUT, EISA, ...
@ Néjakeé probe/remove

@ Seznam ID

@ Registrace ,ovladace”
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@ Povoleni zafizeni (pci_enable_device)

@ Rezervace baru 0 (pci_request_region)

© Vypsat fyzickou adresu baru 0 a porovnat s 1spci
© Premapovat bar 0 (ioremap)

© Predist a rozkédovat identifikaci dole (readx)

© Uklidit v remove (unmap, release, disable)

| Offset [ Len | R/W | Contents | Meaning

0x0000 | 4B | R 0xC610RRrr | Design ID & Revision
0x0004 | 4B | R OxYMDDhhmm | Design build time

Tabulka: Specifikace baru 0 karet COMBO

Pozn.: soucast domaciho
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