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// Return the address of the PTE in page table pgdir

// that corresponds to virtual address va. If alloc!=0,

// create any required page table pages.

pte_t * walkpml4 (pmld4e_t *pml4d, const void *va,

{
pmlde_t *pmlde; pdpte_t *pdpt, *pdpte;
pde_t *pgdir, *pde; pte_t *pgtab;

pmld4e = &pml4 [PML4_INDEX (va)];
if (*pmld4e & PTE_P) {

pdpt = (pdpte_t*)P2V (PDPT_ADDR (*pmlde)) ;
} else {
if (talloc || (pdpt = (pdpte_t*)kalloc()) == 0)

return O0;
memset (pdpt, 0, PGSIZE);

*pmld4e = V2P (pdpt) | PTE_P | PTE_W | PTE_U;
}

pdpte = &pdpt [PDPT_INDEX (va)];
if (*pdpte & PTE_P) {

pgdir = (pde_t*)P2V (PDE_ADDR (*pdpte)) ;
} else {
if(lalloc || (pgdir = (pde_t*)kalloc()) == 0)

return 0;
memset (pgdir, 0, PGSIZE);

*pdpte = V2P (pgdir) | PTE_P | PTE_W | PTE_U;
}

pde = &pgdir[PD_INDEX (va)];
if (*pde & PTE_P) {

pgtab = (pte_t*)P2V (PTE_ADDR (*pde));
} else {
if(lalloc || (pgtab = (pte_t*)kalloc()) == 0)

return 0;
memset (pgtab, 0, PGSIZE);

*pde = V2P (pgtab) | PTE_P | PTE_W | PTE_U;
}

return &pgtab[PT_INDEX (va)];

int alloc)
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volid scheduler (void) {
struct proc *p;

for (;;) {

}

// Enable interrupts on this processor.
sti();

// Loop over process table looking for process to run.
acquire (&ptable.lock);
for (p = ptable.proc; p < &ptable.proc[NPROC]; p++) {

if (p—->state != RUNNABLE)
continue;
// Switch to chosen process. It is the process’s Jjob

// to release ptable.lock and then reacquire it
// before jumping back to us.

mycpu () —>proc = pj;

vspaceinstall (p);

p—>state = RUNNING;

swtch (&mycpu () —>scheduler, p->context);
vspaceinstallkern () ;

// Process is done running for now.
// It should have changed its p->state before coming back.
mycpu () —>proc = 0;

}

release (&ptable.lock);
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void wvspaceinstall (struct proc *p)

{

}

if (!p)
panic ("mrinstall: null proc");
if (!p->kstack)
panic ("mrinstall: null kstack");
if (!p—->vspace.pgtbl)
panic ("mrinstall: page table not initialized");

pushcli(); // turn off interrupts

mycpu () —>ts.rsp0 = (uint64_t)p->kstack + KSTACKSIZE;
lcr3 (V2P (p—>vspace.pgtbl));

popcli(); // turns on interrupts

void vspaceinstallkern (void)

{
}

lcr3 (V2P (kpmld)) ;
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struct vspace {

Page 4 of 4

struct vregion regions[NREGIONS];

pmlde_t* pgtbl;
}i

struct vregion {

enum vr_direction dir; // Direction that the vregion grows
uinto64_t va_base;

uinto64_t size;

// Number of bytes in the vregion.

struct vpi_page *pages;

}i

struct vpi_page {

struct vpage_info infos[VPIPPAGE]; // info struct for the given page
struct vpi_page *next; // the next page

}i

struct vpage_info {

short used;
uint64_t ppn;
short present;
short writable;

bi

// 1 if the page is in use.

// physical page number

// whether the page is in physical memory
// does the page have write permissions
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