
Fragmentation
• “The inability to use memory that is free”.

• Over  time:

variable-sized pieces = many small holes (external frag)

fixed-sized pieces = no external holes, but force internal 
waste (internal fragmentation)
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Page based virtual memory
• Quantize memory into fixed sized pieces (“pages”)

• Tradeoff
pro: eliminates external fragmentation

pro: simplifies allocation, free and swapping

con:  internal fragmentation (~.5 page per “segment”)
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Page size tradeoffs

• Small page = large page-table overhead
32-bit address space with 1k pages. How big PT?

• Large page = internal fragmentation
Most UNIX processes have few segments (code, data, stack, 

heap) so not much of a problem

But more expensive disk transfers, poorer (cache) locality
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