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Komunikace s HW

Q o
e PClI zafizeni
© Zzobecnéni na jiné sbérnice

e EDU karta
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Sekce 1

e
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l/O

@ Porty
@ Memory Mapped I/O
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@ Specidlni adresovy prostor

e Zavislé na architekture

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

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

@ linux/io.h, linux/ioport.h
@ Pozadavek: request_region, release_region
@ R/W: inX(port), outX(co, port), kde X € {b,w,1}

pb173/08
Precist port 0x80, zapsat do néj 1B a znovu precist
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Soucasti fyzického adresového prostoru
Ptistup standardnim ¢tenim/zapisem
o Nutnost pfemapovat na virtualni adresy

linux/io.h, linux/ioport.h

Pozadavek: request_mem_region, release_mem_region

@ /proc/iomem

Mapovani: virt = ioremap(phys), iounmap(virt)
@ /proc/vmallocinfo (ne stard jadra)
R/W: readX (odkud), writeX(co, kam), kde X € {b,w,1,q}
o POZOR: nelze ¢ist jako z paméti (optimalizace, pofadi bytd, .. .)
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Sekce 2

PCI zarizeni

Jiri Slaby (Fakulta informatiky, MU) PB173/04 8.11. 2016 7/18



PCI zarizeni

@ PCI, PCI-X, PCle

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

@ Konfiguracni prostor

o Automaticka konfigurace
o ID zafizeni (vendor, device), I/0O prostory, IRQ

@ Obsah I/O prostor( — 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
o UlozZi/nalte programatorova data do/z struct pci_dev
@ Referencni pocet
o PCI zafizeni mize byt (fyzicky) odebrano ze systému
o Ale struct pci_dev zUstavd, pokud reference >0
o ZvySeni: pci_dev_get
@ Snizeni: pci_dev_put
@ |dentifikace (ID) zafizeni

@ pci_dev->vendor, pci_dev->device, ...
e PCI_ANY_ID znadi jakékoliv ID (pfi hledani)
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Hledani zarizeni

Iteratory (starsi)

@ Dovoluje pristup k zafizeni vice ovladaci
@ Nepodporuje hotplug
@ pci_get_device (vendor, device)

Iterace pres zafizeni

struct pci_dev xpdev = NULL;

while ((pdev = pci_get_device(VENDOR, DEVICE, pdev))) {
pr_info ("%.2x:%.2x.%.2x\n",
pdev—>bus—>number,
PCI_SLOT(pdev—>devfn),
PCI_FUNC(pdev—>devfn));

vypsat vSechna zafizeni v systému (jejich vendor+device ID)
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Hledani zarizeni

Udalostmi

@ Registrace hackl a seznamu chténych zatizeni

e Seznam: struct pci_device_id (vendor, device, atd.)

o Hacky: struct pci_driver (probe, remove, suspend, atd.)
@ pci_register_driver, pci_unregister_driver

Udalosti a PCI zafizeni

static struct pci_device_id my_table[] = {
{ PCI_DEVICE(VENDORT1, DEVICET1) }, { PCI_DEVICE(VENDOR1, DEVICE?2) },
{ PCI_DEVICE(0x8086, PCI_ANY_ID), .driver_data=1}, { O, }

i
MODULE_DEVICE_TABLE(pci, my_table);
static struct pci_driver my_pci_driver = {

.name = "my_driver", .id_table = my_table, .probe = my_probe,
ki
int my_probe(struct pci_dev xpdev, const struct pci_device_id xid) {

pr_info ("%2.x %lu\n", pdev—>bus—>number, id—>driver_data);

return 0O;

}

.
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@ linux/pci.h
@ Definujte struct pci_device_id
@ lspci -nn a najdéte EDU a jeho vendor+device ID
© Definujte struct pci_driver
@ probe, remove, name, id_table
© Definujte hacky (viz definici struct pci_driver)

@ int (*probe) (struct pci_dev *, const struct pci_device_id *)
@ void (*remove) (struct pci_dev *)

@ V probe a remove vypiste
@ pdev->bus->number
@ PCI_SLOT(pdev->devfn)
@ PCI_FUNC(pdev->devfn)

©Q Zavolejte pci_register_driver a pci_unregister_driver
@ Vlozte a odeberte modul a zkontrolujte dmesg
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Prace s PCI

@ Inicializace PCI zarizeni

@ pci_enable_device

o Do té doby nelze nékteré vlastnosti struct pdev pouzivat (irq)
@ Rezervace a mapovani /O (jako v prvni Casti cviceni)

o Pozadavek: pci_request_region, pci_request_regions

o Mapovani: pci_ioremap_bar — alias pro

ioremap(pci_resource_start(), pci_resource_len())

@ Nastaveni/detekce zatizeni

e Zavisi na zafizeni

@ Opak Probe

@ Tj. iounmap, pci_release_region(s), pci_disable_device
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Sekce 3

Zobecnéni na jiné sbérnice
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Zobecnéni

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

@ Seznam ID

@ Registrace ,ovladace”
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Sekce 4

EDU karta
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Specifikace baru 0 karty EDU

Specifikace baru 0 karty EDU

| Offset | Len | R/W | Meaning |
0x0000 | 4B | R ID & Revision
0x0004 | 4B | R/W | Inverted value
0x0008 | 4B | R/W | Factorial
0x0020 | 4B | R/W | Status

@ ID & Revision: 0xRRrr00edu, RR — major, rr — minor

@ Inverted value: zapsané Cislo se obrati (C operator ~)

@ Faktorial: vypocte se faktorial (je nutné pockat na status bit 0)
@ Status:

e Bit 0 — probiha vypocet faktorialu
e Bit 7 — ma faktorial generovat preruseni?
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@ Povolte zafizeni (pci_enable_device)

© Rezervujte bar 0 (pci_request_region)

© Vypiste fyzickou adresu baru 0 a porovnejte s vystupem 1spci
© Premapujte bar 0 (ioremap)

© Prectéte a rozkddujte identifikaci a revizi (readX)
o Vypiste zvlaSt major a minor revizi

© Ovérte zivost karty pomoci invertovaciho registru
@ Uklid'te v remove (unmap, release, disable)
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