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Recall: Levels of the Memory Hierarchy
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° Virtual memory => treat memory as a cache for the disk
° Terminology: blocks in this cache are called “Pages”

• Typical size of a page: 1K — 8K
° Page table maps virtual page numbers to physical frames

• “PTE” = Page Table Entry
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Three Advantages of Virtual Memory
° Translation:

• Program can be given consistent view of memory, even 
though physical memory is scrambled

• Makes multithreading reasonable (now used a lot!)
• Only the most important part of program (“Working Set”) 

must be in physical memory.
• Contiguous structures (like stacks) use only as much 

physical memory as necessary yet still grow later.
° Protection:

• Different threads (or processes) protected from each other.
• Different pages can be given special behavior

- (Read Only, Invisible to user programs, etc).
• Kernel data protected from User programs
• Very important for protection from malicious programs

=> Far more “viruses” under Microsoft Windows
° Sharing:

• Can map same physical page to multiple users
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What is the size of information blocks that are transferred from secondary 
to main storage (M)? ⇒ page size
(Contrast with physical block size on disk, I.e. sector size)

Which region of M is to hold the new block ⇒ placement policy

How do we find a page when we look for it? ⇒ block identification 

Block of information brought into M, and M is full, then some region of M 
must be released to make room for the new block 
⇒ replacement policy

What do we do on a write? ⇒ write policy

Missing item fetched from secondary memory only on the occurrence of a 
fault ⇒ demand load policy
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Issues in Virtual Memory System Design


