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2.1 Using LibNUMA 

2.2 Open MP 
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Kernel’s Memory affinity policies 
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automatically
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Step 1: Allocate a page in NUMA node as follows: 
 Step1.1.a Choose default memory policy( ) 
Step 1.1.b Initialize the Memory Access parameters (like page_table_entry,protectionbits, pid, bitmask, writeaccess 
bit, vma, main memory etc…) 
Step1.2 set the behavior of the shared space using madv_behavior()
Step 1.3 set the next touch flag using madv_willneed()
Step1.4 Change the page table entry protection bits i.e pte_modify(page table entry, get_protection(0)). 
Step1.5 Initialize threshold and reset value  

Step 2 Check the recent access to Page i.e 
if (touch==true)do the following steps 
           {  /*checking whether the page fault occurred from the next touch or not*/ 

2.1.Check the pages for its local or remote access using 
Page_found=check_page(pid,bitmask,pageaddress) 
2.2. If page is being from local node i.e if (Page_found==1) 

Do nothing and abort () 
/* next touch policy not needed*/
Else
/* page fault handler mechanism and increment the page fault count */ 

            2.2. Generate a page fault using
intpage_fault_count=page_fault_handler(addr,writeacess,pagetableentry ,vma ,mm) 

2.2.1Increment the page fault using page_fault_count++; 
 /*until reset values doesn’t cross the periodical time value, if crosses reset the page fault values*/ 

3.1. Check the Page faults limit& compare the same with threshold limit set using.
If (page_fault_count>= threshold value) 
       { 

3.2.Replicate the page using page_replicate(node mask_all,vma,page table entry,pd,mm) 
                    } 

else
/* (if page_fault_count< threshold value) 
{
  3.1 Migrate the page using next touch policy as page_migrate(mm,pte,ptl,mm,vma)
/*provide migration*/ 
}

Algorithm for Main design block design for data placer() 
Automatic_data_placer_for_NUMA() 
{

Step a) Configure the NUMA nodes &allocate the pages; 
Init_configuration_cum_allocator_NUMA ( );/* step 1 above*/ 

Step b)Organize the NUMA shared process behavior; 
                            Perform step2 above; 
         Step c) Based upon the threshold frequency value 
 Either Migrate or Replicate;   /* step 3* above */ 
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System call Description 

madvise_normal Default kernel way of accessing the addresses. 

madvise_sequential Informs kernel that application will access a listed range addresses in a successive way. 

madvise_random Tells kernel that page references are in a random manner. 

madvise_willneed The specified address range will be referenced in future. 

madvise_dontneed The specified address range will not be referenced in future. 

madvise_free Intimating kernel that the specified range of  addresses are no longer important(these 
addresses are freed when the memory pressure is high) 
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The HighPerformance Fortran Handbook


