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Pamét jinak |.

0 Mapovani paméti jadra (mmap)
@ mmap Vv uzivatelském prostoru
@ mmap Vv jadfe
@ mmap po strankach

@ Primy pfistup do paméti (DMA)
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Sekce 1

Mapovani paméti jadra (mmap)
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Mapovani paméti jadra

@ Zname: read, write, ioctl, ...
@ U v8eho nutné kopirovani dat
@ copy_{from,to}_user apod.

@ Namapovani stranek do procesu
@ Proces pouziva kus stejné paméti jako jadro

Systémové volani mmap (uzivatelsky prostor)

void xmmap(void xaddr, size_t len, int prot, int flags, int fd, off t off);
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@ Anonymni pamét
@ void *mmap(void *addr, size_t len, int prot, int flags, int
fd, off_t off)
@ len... 20M
@ prot ... PROT_READ | PROT_WRITE
@ flags ... MAP_PRIVATE | MAP_ANONYMOUS
@ fd... -1

© Mapovani /dev/zero

@ len a prot stejné
@ flags ... MAP_PRIVATE
o fd ... deskriptor otevieného /dev/zero
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Parametry mmap v jadre

@ V uzivatelském prostoru
@ void *mmap(void *addr, size_t len, int prot, int flags, int
fd, off_t off)
@ V jadre (opét) jedna polozka v struct file_operations
@ int mmap(struct file *filp, struct vm_area_struct *vma)
@ Parametry jsou predany pfes struct vm_area_struct

vm_area_struct

unsigned long vm_start; /+ addr or random when addr is NULL x/

unsigned long vm_end; /x vm_end = vm_start+len */

unsigned long vm_pgoff; /x vm_pgoff = off/PAGE_SIZE «/

unsigned long vm_flags; /* vm_flags = encoded(flags|prot), see VM_READ etc. x/
pgprot_t vm_page_prot; /x only for remap_sx* functions x/

const struct vm_operations_struct xvm_ops; /x later ... */
void xvm_private_data;

Ovlada¢ musi mapovat stranky mezi vm_start a vm_end.
Ale POZOR, také ovéfit privilegia (Cteni, zapis, spusténi).
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Zakladni mmap funkce

@ linux/mm.h, struct vm_area_struct
@ __get_free_page/pages = remap_pfn_range
@ vmalloc_user = remap_vmalloc_range

Priklad

int my_init(void)

{
mem = __get_free_pages(GFP_KERNEL, 2);
/* mem = vmalloc_user(PAGE_SIZE); «/

}

int my_mmap(struct file «filp, struct vm_area_struct xvma)

if ((vma—>vm_flags & (VM_WRITE | VM_READ)) |= VM_READ)
return —EINVAL;
return remap_pfn_range(vma, vma—>vm_start, page_to_pfn(virt_to_page(mem)),
4 x PAGE_SIZE, vma—>vm_page_prot);
/* return remap_vmalloc_range(vma, mem, 0); */

}
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Q
o

Alokovat 2+2 stranky
o Dvoustranku pomoci vmalloc_user
o Dvoustranku pomoci strankového alokatoru
Zapsat na vSechny 4 stranky libovolny, ale rizny retézec
Vystavit (mapovat) stranky v mmap
e Prvni dvojice RO, druha R/W (ovéite prot, tj. vma->vm_flags)
o 0 <vma->vm_pgoff < 2 = jedno mapovani
o 3 <vma->vm_pgoff < 4 = druhé mapovani
Z userspace 2x mmap S off 0 a 2¥4096
@ Jiz hotovo v pb173/09/pb173.c

linux/mm.h, struct vm_area_struct
int mmap(struct file *filp, struct vm_area_struct *vma)
__get_free_page* = remap_pfn_range

vmalloc_user = remap_vmalloc_range
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mmap PO strankach

vin_operations_struct

void (xopen)(struct vm_area_struct xvma);
void (xclose)(struct vm_area_struct xvma);
int (xfault)(struct vm_area_struct xvma, struct vm_fault xvmf);

@ Pfes remap_pfn_range obtizné
@ P¥i vypadcich stranek se mapuji takové stranky jednotlivé
o Kazdy ovlada¢ ma ,page fault handler”
o Hacky struct vm_operations_struct av ni fault
@ V mmap/fault je tfeba zkontrolovat rozsahy a velikosti
o Predtim to délaly remap_*_range funkce
@ vma->vm_ops Se nastavi v mmap
o Na strukturu s haCky (zejm. fault)
@ vma->vm_private_data
e Pro nase potieby
o K predaniinformaci z file_operations->mmap dO vm_ops->*
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mmap PO strdnkach — priklad

int my_fault(struct vm_area_struct xvma, struct vm_fault xvmf)
{ /x my_data == vma—>vm_private_data; «/

unsigned long offset = vmf—>pgoff << PAGE_SHIFT;
struct page xpage;

page = my_find_page(offset);
if (page)

return VM_FAULT_SIGBUS;
get_page(page);
vmf—>page = page;
return O;

}

struct vm_operations_struct my_vm_ops = {
.fault = my_fault,

13

int my_mmap(struct file «filp, struct vm_area_struct xvma)
{ /+ don’t forget to check ranges */

vma—>vm_ops = &my_vm_ops;

vma—>vm_private_data = my_data;

return 0O;
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© 0 00

(soucast domaciho)

Predchozi pfiklad rozsifte
Misto alokaci dvoustranek alokujte 4 samostatné stranky

@ 2x vmalloc_user(PAGE_SIZE) a 2x __get_free_page
Pfemapovat stranky v mmap

@ Zména remap_pfn_range nNa vma->vm_ops->fault
Userspace program stejny

e FunkeCnost navenek musi byt zachovana

Definice
int fault(struct vm_area_struct *vma, struct vm_fault *vmf);

Kontrola rozsah(l v mmap (end-start < 2*PAGE_SIZE apod.)
Definice vm_ops a pfifazeni do vma->vm_ops
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