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pgd_offset(mm, address)

pgd_offset



● pgd_offset

●
#define pgd_offset(mm, addr) ((mm)->pgd + pgd_index(addr))

○

#define pgd_offset_raw(pgd, addr) ((pgd) + pgd_index(addr))
#define pgd_offset(mm, addr) (pgd_offset_raw((mm)->pgd, (addr)))

○
static inline pgd_t *pgd_offset_raw(pgd_t *pgd, unsigned long address)
{ /* do stuff */ }
#define pgd_offset(mm, address) pgd_offset_raw(READ_ONCE((mm)->pgd), address)

https://elixir.bootlin.com/linux/v5.3-rc4/ident/pgd_offset


● pXd_index(addr)

((addr) >> PXD_SHIFT) & (PTRS_PER_PXD - 1)

● pXd_offset(pYd, addr)

pYd_page_vaddr(*pYd) + pXd_index(addr)

●
○ alloc_page() memblock_alloc()

●
○ install_special_mapping()



free_initrd_mem()

free_initmem()

pte_alloc_one_kernel()

pte_alloc_one()
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■

○ p?d_offset() p?d_index() asm-generic
○

●
○

●
○

https://lore.kernel.org/lkml/20180424154355.mfjgkf47kdp2by4e@black.fi.intel.com/
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●
○ default y if SGI_IP27



● setup_arch()
○

● mem_init()
○

● free_initrd_mem()
○

● free_initmem()
○



free_initrd_mem()

●
● memblock_free()

○
○

●
○



●
○ free_initmem_default()

●
○ arch_finalize_boot()

free_initmem()

diff --git a/init/main.c b/init/main.c
@@ -1114,10 +1114,10 @@ static int __ref kernel_init(void *unused)
    free_initmem();
-   mark_readonly();

    /*
      * Kernel mappings are now finalized - update the           
      * userspace page-table to finalize PTI.
      */
    pti_finalize();
+   arch_finalize_boot();

    system_state = SYSTEM_RUNNING;
 



setup_arch()

●
○

●
○

●
○

●
○ struct page

●



mem_init()

● max_mapnr high_memory
●

○
●

Memory: 7824920K/8077548K available (8618K kernel code, 1335K rwdata, 4032K rodata, 
1488K init, 1284K bss, 252628K reserved, 0K cma-reserved)

●
○
○



asmlinkage __visible void __init start_kernel(void)
{
    ...
    pr_notice("%s", linux_banner);
    setup_arch(&command_line);
    ...

build_all_zonelists(NULL);
    page_alloc_init();
    ...
    mm_init(); /* calls mem_init() */
    ...
}



●

●

● struct page



●
○ setup_arch()
○

●
○ free_area_init_nodes()
○ get_zone_limits()
○ sparse_init() free_area_init_nodes()

●
○



diff --git a/init/main.c b/init/main.c
@@ -595,4 +595,6 @@ asmlinkage void start_kernel(void)
    pr_notice("%s", linux_banner);
+   early_reserve_memory();
+   detect_memory();
    setup_arch(&command_line);
    mm_init_cpumask(&init_mm);
    setup_command_line(command_line);



diff --git a/init/main.c b/init/main.c
@@ -546,13 +546,15 @@ static void __init 
report_meminit(void)
 /*
  * Set up kernel memory allocators
  */
 static void __init mm_init(void)
 {
+   arch_pre_mm_init();
+   memmap_init();
    /*
     * page_ext requires contiguous pages,
     * bigger than MAX_ORDER unless SPARSEMEM.
     */
    page_ext_init_flatmem();
    report_meminit();
    mem_init();
    kmem_cache_init();



mem_init()

diff --git a/init/main.c b/init/main.c
@@ -526,4 +526,6 @@ static void __init report_meminit(void)

 const char *stack;
 
+     mem_init_print_info(NULL);
+

 if (IS_ENABLED(CONFIG_INIT_STACK_ALL))
 stack = "all";

@@ -556,6 +558,7 @@ static void __init mm_init(void)
  */
 page_ext_init_flatmem();

+     memblock_free_all();
+     free_highmem_pages();

 report_meminit();
-     mem_init();

 kmem_cache_init();
 pgtable_init();

@@ -566,4 +569,5 @@ static void __init mm_init(void)
 init_espfix_bsp();
 pti_init();

+     arch_post_mm_init();
 }



●

●

●





● setup_arch()
○

● setup_per_cpu_areas()
○
○ for_each_possible_cpu()

● build_all_zonelists()
○

● page_alloc_init()
○

● mm_init()
○


