
Virtual Memory - Segmentation 
System Design 



Terminology



Real and 
Virtual Memory

• Real memory

– Main memory, the actual RAM

• Virtual memory

– Memory on disk

– Allows for effective multiprogramming and 
relieves the user of tight constraints of main 
memory



Support Needed for 
Virtual Memory

• Hardware must support paging and 
segmentation 

• Operating system must be able to manage the 
movement of pages and/or segments 
between secondary memory and main 
memory



Segmentation

• Segmentation allows the programmer to view 
memory as consisting of multiple address 
spaces or segments.

– May be unequal, dynamic size

– Simplifies handling of growing data structures

– Allows programs to be altered and recompiled 
independently

– Lends itself to sharing data among processes

– Lends itself to protection



Segment Organization

• Starting address corresponding segment in 
main memory

• Each entry contains the length of the segment

• A bit is needed to determine if segment is 
already in main memory

• Another bit is needed to determine if the 
segment has been modified since it was 
loaded in main memory





Segment Table Entries



Address Translation in 
Segmentation



Combined Paging and 
Segmentation


