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Pamét jinak .

@ |. (minule): Mapovani paméti jadra (mmap)
@ |l. (dnes): Pfimy pfistup do paméti (DMA)
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DMA

@ Prozatim jsme ze/do zafizeni Cetli/zapisovali pfes CPU
o Tj. standardnimi operacemi s (pfemapovanou) paméti
@ Velké prenosy = velka zatéz CPU
o Cykly, Cekani na pomalou sbérnici atd.
@ Misto toho naprogramujeme HW, aby pfenasel data sdm
e Nutna podpora HW (sbérnice — arbitrace, zafizeni — pfenosy)
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Princip DMA

@ Alokace (specialni) paméti

@ Pro TX: vyplnéni daty (paket, zvuk, data na disk, .. .)

© Predani ukazatele do zafizeni

© Odstartovani prenosu v zatizeni

@ Preruseni ¢i jina signalizace konce pfenosu od zatizeni
© Pro RX: prace s pfichozimi daty (paket, data z disku, . . .)
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DMA v Linuxu

@ linux/dma-mapping.h, Documentation/DMA—-*

@ dma_alloc_coherent, dma_free_coherent

void *dma.alloc_coherent (struct device *dev, size_t size,
dma-addr_t *dma-handle, gfp_-t gfp)

@ dev — zafizeni, které bude k paméti pfistupovat (NULL pokud
nezname)

@ size — velikost, jakou pozadujeme
@ dma_handle —fyzickd adresa (ndvratova hodnota) — pro zatizeni
@ navratova hodnota — virtualni adresa — pro nas
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DMA v Linuxu — pfiklad

int my.do.DMA(struct device xdev)

{

dma_addr_t phys;
void xvirt;

virt = dma_.alloc_.coherent(dev, 100, &phys, GFP_KERNEL);
if (lvirt)
return —ENOMEM;
memset(virt , 0, 100);
my_HW_set_addr(dev, phys);
my_HW _start_transfer(dev);
while (my_HW_working(dev)) /« polling =/
msleep(100);
printk (KERNLINFO "%s”, virt);
return O;

Ukol: alokujte pomoci dma_* 1 stranku paméti (pro dev = NULL)
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DMA pro PCI

@ Nastaveni masky adres

@ Ne v8echna zafizeni zvladnou adresovat cely fyzicky prostor
@ pci_set_dma mask (pdev, DMA BIT MASK(27))

@ Zapnuti ,spravovani sbérnice”

o Tj. zafizeni umi samo iniciovat pfenosy apod.
@ pci_set master (pdev)
int my_probe(struct pci_dev xpdev, ...)

dma_.addr_t phys;

void xvirt;
/« enable etc. here x/

ret = pci_set.dma_mask(pdev, DMA_BIT_MASK(27));

pci_set_master (pdev) ;

virt = dma_.alloc_.coherent(&pdev—>dev, 100, &phys, GFP_KERNEL) ;

J. Slaby (ITI) PB173/06 6. 12. 2012 7711



Combo a DMA

@ Zvlada 32-bitové adresy
@ DMA fadi¢ napojeny na LocalBus (1), PCI (2) a PowerPC (4)
@ Generuje pferuSeni 8 na karté

Ukol: upravte prede$lou alokaci (set_dma_mask, set_master, dev)
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Combo DMA registry

| Offset | Len | R/W [ Contents | Meaning |
0x0080 | 4B | R/W | src Source address
0x0084 | 4B | R/W | dst Destination address
0x0088 | 4B | R/W | count Transfer count
0x008c | 4B | R'W | cmd Command register
Tabulka : Specifikace baru 0 (pokraCovani z minula)

@ cmd registr

o Bit 0: RUN (transfer now)

e Bits 1-3: SOURCE BUS

o Bits 4-6: DESTINATION BUS

e Bit 7: NOINT (do not generate interrupt after transaction)
e Bit 31: ACKINT (acknowledge interrupt)

J. Slaby (ITI)

PB173/06 6. 12. 2012 9/11



@ Naalokovat stranku DMA prostoru
@ 10B inicializovat textovym fetézcem

© Pienést 10B na PowerPC sbérnici na adresu 0x40000

o Nastavit vSechny 4 registry
@ Bez preruSeni (nastavit NOINT)
e Pockat na nulovou hodnotu bitu RUN (na dokonéeni pfenosu)

© Prenést 10B z PowerPC na DMA stranku + 10
@ Vznikne za sebou 2x stejny fetézec
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(domaci)
@ Rozsitit predchozi o preruseni
o P¥idat jeSté jeden pfenos z PowerPC na DMA + 20

e PFenos bude bez NOINT
o Je tfeba povolit 8. (0x100) ptferuSeni na karté

@ Obslouzit preruseni

o ACK preruSeni a DMA
o Iniciovat tasklet

© V taskletu vypsat obsah DMA paméti + 20
© DMA stranku vystavit pres mmap

Pozn.: pokud se zafizeni zasekne (napf. Spatné nastavenym DMA), je
nutné stroj vypnout a zapnout, reboot nepomaze
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