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Abstract

The instruction level parallelism, which has been used to improve the performance of processors, expose its limit. The
change of a control flow by a branch miss prediction is one of the obstacles that restrict the instruction level parallelism.
The single chip multiprocessors have been developed to utilize the thread level parallelism. However, we could not use the
maximum performance of the single chip multiprocessor in case of executing the coded programs without considering the
multi-thread. In order to overcome the two performance degradation factors, in this paper, we suggest the concurrent
branch execution method that applies to the multi-path execution method at a single chip multiprocessor. We executes all
two flows of the conditional branch using the idle core processor. Through this, we can improve the processor’s efficiency
with blocking the control flow termination by the branch instruction and reducing the idle time. We analyze the effects of
concurrent branch execution proposed in this paper through the simulation. As a result of that, concurrent branch
execution reduces about 20% of idle time and improves the maximum 10% of the branch prediction accuracy. We show
that our scheme improves the overall performance of maximum 39% compared to the normal single chip multiprocessor
and maximum 27% compared to the superscalar processor.
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1: spawning_thread(threadl_func)
2 ifa=>b
3 then path < func_ppath()
4 else
5: for each elements (e) of array_A
6 e < func2(e)
7. path < func_cpath()
8: spawning_thread(thread?_func)
a8 20 27| Al sHE 98t ofd 2=
Fig. 2. Example code for concurrent branch execution.
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Fig. 5. Procedure of register file duplication between

the two processors.
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Fig. 6. Single chip multiprocessor architecture for

concurrent branch execution.
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Fig. 8. Cache structure for prefetching the L1 cache.
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Table 1. Used benchmark program in the simulation.
L= U R
Z2ad A/ 37 £4 4
bzip2 | CINT2000 [ ©d 2#|= | Data compression utility
gce CINT2000 % 2¥= |C compiler
g27Ip CINT2000 | 2+ #*#|= | Data compression utility
twolf | CINT2000 | 4 2#= | Place and route simulator
vortex | CINT2000 | ¢} 28X | Object Oriented Database
GA  circui 1
vpr CINT2000 | @9 maje FP -c1rcu1t placement
and routing
Parabolic/ellipti artial
applu CFP2000 | 99 2= ar ) 1?e DIC‘ pare
differential equations
~ _ | Finite element simulation;
equake | CFP2000 | o}5 2dx= .
earthquake modeling
Multi-grid solver in 3D
id CFP2000 % AY =
e & potential field
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Table 2. Used architecture in the simulation.
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ZEAA T 1 2 2
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) xi JT 2/32 | 2/ | R/
(A5 /A9
E YR AH 5
T ARAE = 0/40 | 20/0 | 0/
(A /A
A5 95 3 I 1
o] olgr F (dE]) 32 3 8
gol A4 16KB 8KB 8KB
ol 74 16KB 8KB 8KB
23 A4 256KB 128KB 128KB
27k A4 Wit A
}'H 13 _ ] 4 s A
(£ Aol
wa L A
| : .J 3 'l % 2 =
(24 Afolih)
F41 A4 A Y
(27 Aol NA ] e :
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Fig. 9. Efficiency of single chip multiprocessor.
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superscalar  processor, a  single  chip
multiprocessor, and a single chip multiprocessor
with concurrent branch execution.
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