» A conputer system having virtual nenory that can be mapped using nmultiple
page sizes onto |logically addressabl e physical nenory. An internediate
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in physical nenory onto a bigger sized virtual nenor t
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contiguous and aligned on a proper boundary for the page size, then the

Wi ADDIES $ABLID IBEY STIAIa MEMORY SR r%ost%E:&M transl ation

i ntermedi at e galstt €561

is required. WEMORE CONPUTERISHSTEMAIRAS SUPRORT ESt s
then translated rnto a physical address. This is the case where a big page
in virtual nenory is backed by nore than one snaller page in physical

menory. Thus, non-contiguous snmall pages in physical nenory can be mapped
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al so changing the internedi ate address to physical address mappings to
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physi cal neEnory. trihernore. a 'y page siz region or virtual nenory
that has Ofgeds bAMREE by Phltiedl nikasty $hateélcdiig@Bubridalipriell ohapragerd reated as a
single big virtual nenory page and be backed in physical nenory using only
as mani0 snxundanypfegdse pagesize, theqihe mdermedide kddhess wilhbdeghysigilons of t he
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adrdress and no second translation is required. If the intermediate address is not a

physical address, it is then translated into a physical address. This is the case where a
big page in virtual memory is backed by more than one smaller page in physical
memory. Thus, non-contiguous small pages in physical memory can be mapped

15  together using an intermediate translation to form a single big page thereby
removing the requirement that a big page be mapped using a single contiguous
portion of physical memory and further removing the requirement that the big page
be big page boundary aligned within physical memory. Furthermore, several small
pages can be promoted to a single big page simply by changing the virtual address to

20 intermediate address mappings and also changing the intermediate address to
physical address mappings to reflect the promotion thereby eliminating the need to
move the contents of the small pages into a single contiguous, big page aligned
region of physical memory. Furthermore, a big page sized region of virtual memory
that has one or more smaller page sized holes within it can be treated as a single big

25  virtual memory page and be backed in physical memory using only as many smaller

pages as are required to back the non-hole regions of the virtual address space.
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