
Figure 3.1:  A Typical Computer System.



Figure 3.2:  Memory Hierarchy Components.



Figure 3.3:  Illustration of (a) Temporal and (b) Spatial Locality.



Figure 3.4:  Block Placement Schemes:  (a) Direct-Mapped, (b) Fully Associative, (c) Set-
Associative.



Figure 3.5:  Cache Design Parameters.



Figure 3.6:  A Typical Memory Hierarchy.



Figure 3.7:  Typical Main Memory Organization.



Figure 3.8:  DRAM Chip Organization.



Figure 3.9:  Memory Module Organization.



Figure 3.10:  Virtual to Physical Address Translation.



Figure 3.11:  Virtual Memory System.



Figure 3.12:  Handling a Page Fault.



Figure 3.13:  Typical Page Table Entry.



Figure 3.14:  Multilevel Forward Page Table.



Figure 3.15:  Hashed Page Table.



Figure 3.16:  Direct-Mapped Caches:  (a) Single Word Per Block; (b) Multiword Per Block.



Figure 3.17:  Fully Associative Cache.



Figure 3.18:  Set-Associative Cache.



Figure 3.19:  Translation of Virtual Word Address to Physical Word Address Using a
Translation Memory.



Figure 3.20:  Translation of Virtual Page Address to Physical Page Address Using a
Translation Memory.



Figure 3.21:  Direct-Mapped TLB.



Figure 3.22:  Associative TLBs:  (a)  Set-Associative TLB; (b) Fully Associative TLB.



Figure 3.23:  Interaction Between the TLB and the Data Cache.



Figure 3.24:  Virtually Indexed Data Cache.



Figure 3.25:  Disk Drive Structure.



Figure 3.26:  Striping Data in Disk Arrays.



Figure 3.27:  Placement of Parity Blocks in RAID Level 4 (Left) vs. RAID Level 5 (Right).



Figure 3.28:  Different Types of Computer System Busses.



Figure 3.29:  Bus Design
Parameters.



Figure 3.30:  Communication with I/O Devices.



Figure 3.31:  Time-Sharing the CPU.


