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A Separate Stack Model in Speculative Multithreading
Based on Chip Multi-Processor

WEI Yuanke, ZHAO Yinliang, SONG Shaolong, WANG Xuhao, YIN Peipei, LI Ting

(Department of Computer Science and Technology , Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Function calls in threads adopt the shared stack model in speculative multithreading based on
Chip Multi-Processor. A separate stack model is presented to eliminate the locking problem in the shared
stack model, in which one core is associated with one stack on a one-to-one basis and the cooperation of
those stacks supports the function calls in speculative multithreading. The stack memory management is
achieved by means of adding two instructions to the speculative multithreading simulator so that the loc-
king problem can be effectively eliminated. The compiler is modified to generate appropriate code to en-
sure the semantic correctness of the program, and the two instructions, get and update, are added to the
simulator that supports speculative multithreading to manage the corresponding stack memory. Since the
locking problem in the separate stack model is eliminated, the number of determinate threads spawned
increases in various degrees and the parallel speedup of the program is increased. Experimental results
show that the average speedup of the Olden benchmark suite is increased by 3.85%. However, since
factors that affect the parallel speedup are complex, there are some cases that the parallel speedup decrea-
ses in the separate stack model.
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