
Figure 11.1:  The Need for Synchronization.



Figure 11.2:  Synchronization with (a) Fetch-and-Add, (b) Compare-and-Swap, and (c) Load-
Linked/Store-Conditional.



Figure 11.3:  UMA versus NUMA Multiprocessor Architecture.



Figure 11.4:  Update and
Invalidate Protocols.



Figure 11.5:  Sample MESI Cache Coherence Protocol.



Figure 11.6:  Dekker’s Algorithm for Mutual Exclusion.



Figure 11.7:  Sequentially Consistent Memory Reference Ordering.
Source:  Lamport, 1979.



Figure 11.8:  Read Set Tracking to Detect Consistency Violations.



Figure 11.9:  Simple Versus Split-Transaction Busses.



Figure
11.10:
Processor-
Memory
Interface.



Figure 11.11:  Running Multiple Threads on One Chip.
Source:  Tullsen et al., 1996.



Figure 11.12:  IBM POWER4:  Example Chip Multiprocessor.
Source:  Tendler et al., 2001.



Figure 11.13:  CGMT Thread Switch State Machine.



Figure 11.14:  SMT Resource Sharing Alternatives.



Figure 11.15:  Sources of Control Independence.



Figure 11.16:  Disjoint Eager Execution
Source:  Uht and Sindagi, 1995.



Figure 11.17:  Executing the Same Thread.




