' 1996 LS All Rights ReservedManaging MemoryThough it is difficult to create a fast instruction execution engine, memory systems can present even more serious complications. As we will see, a well designed memory system will probably contribute more to the overall performance of a computer than a thoughtfully designed ISA. Today, we review basic concepts, with a deeper discussion of these issues later.1

' 1996 LS All Rights ReservedMemory Segmentation2baseboundSegment baseboundID#

SegmentByte in a segment

+CMPSegment TableProcess Address (32 bits)

System Address

' 1996 LS All Rights ReservedMemory Organization3CacheMain MemoryDisk

Transfer unit is a cache block or cache line.Transfer unit is a page or disk block.Issues: Memory Capacity Latency (access time) Transfer rate......

' 1996 LS All Rights ReservedPaging4

Processor AddressPageNumberPage TableReal AddressByte Offset

' 1996 LS All Rights ReservedVirtual Addressing5

User IDTLBPage TableSegmentTableADDERPhysical AddressVirtualAddress1M Segments; 4K Pages3212832321212

ADDER

1232(associative)¥ Translation lookaside buffer¥ User ID chosen as ST base¥ ST base + 8-bit Pg# = PT entry¥ ST and PT address w/phys addrs¥ V Address transl. takes 20-30Hz

' 1996 LS All Rights ReservedVirtual Addressing Example6Segment Table10200000

10200040Main program segmentSine Routine SegmentVisualization seg. 1Page Table

User ID10200040Main Seg. Pg. 1Main Seg. Pg. 2Sine Seg Pg. 11A0000001A000B001A000B101A000B201A000B101A000B001A000E80

00100444A01DiskAddr: 8A00200Virtual AddressPhysical Address

444Virtual AddressA01

051255Bound Base