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speed is improved to 596 MIPS. The average sync number ratio of 
lock sync points over shared-variable sync points of SPLASH-2 is 
14.5%, which shows that our proposed approach has much less sync 
overhead compared to the shared-variable approach. 

The accuracy of our approach is verified by comparing the 
computational results and the trace of critical section execution order 
of our critical-section level approach to that of the shared-variable 
approach, and we confirm that our approach is 100% accurate. 
Additionally, the test results, particularly those of RACEY, show 
that our proposed Critical-Section-Level approach is deterministic. 
In contrast, when running both SPLASH-2 and RACEY benchmarks 
with no synchronization, the results are non-deterministic and the 
variance of total simulated instruction count is about 50%. 

We also confirm that the total number of sync points 
determines the sync overhead. From the test results of RACEY, we 
observe that the total sync overhead is proportional to the number of 
sync points. As shown in Table 1, the sync number ratio is 43%, 
which is almost equal to the sync overhead time ratio of 42%. The 
sync number ratio of RACEY is higher because it is a lock intensive 
program for determinism checking. Note that the sync number ratio 
is the number of lock sync points over all shared-variable sync 
points and that the sync overhead time ratio is the sync overhead 
time of our approach over that of the shared-variable approach. 

VI. CONCLUSIONS 

In this paper, we have proposed a new Critical-Section-Level 
timing synchronization approach for deterministic MCISS. Our 
proposed approach synchronizes only at the lock-variable access 
points instead of every shared-variable access point. The 
experimental results show that our Critical-Section-Level 
synchronization approach is 100% accurate compared with the 
shared-variable approach while performing 295% faster. Our future 
work is to include other synchronization points from other possible 
source-level operations such as barrier, signal, and wait. 
Additionally, it is also important to consider the scalability of the 
simulation approach.  

  TABLE 1: Comparison of the sync number and sync overhead of Critical-
Section-Level and Shared Variable Level. 

 Sync Number Sync Overhead 

Lock Sync 126523 17.4(ms) 

Shared-Variable Sync 293125 41.6(ms) 

Ratio ≈43% ≈42% 
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