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Instruction Steering Algorithms Based on Issue Delay

Naoyvya HATTORI,*? MASANORI TAKADA,* JUN OKABE,!
HIDETSUGU IRIE,+28 SHUICHI SAKAIt and HIDEHIKO TANAKAt.000

To achieve both high clock rate and high IPC of microprocessors, clustered architecture
has been proposed. In this architecture, instruction should be steered into “the cluster with
minimum Issue Delay”. But to detect such a cluster causes too complex calculation. There-
fore, prior instruction steering algorithms use some approximations. This paper analyzes
the precision of such approximations, and finds the room for improvement at concentra-
tion/distribution heuristics. To improve it, Local Distance Steering—a more precise approx-
imation algorithm using Instruction Distance—is proposed. The evaluation by simulation
shows that Local Distance Steering improves on performance 9.2% with Out-of-Order Issue

Oct. 2004

architectures, 5.0% with FIFO Issue architectures.
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Fig.1 Execution-Driven Steering Architecture.
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Fig.2 Dispatch-Driven Steering Architecture.
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Fig.3 Relationship between Instruction Steering and

Wakeup Delay.
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Fig.4 Relationship between Instruction Steering and
Select Delay.
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Fig.5 Dependence Based Steering algorithm.
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Fig.6 Modulo Steering algorithm.
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Fig.8 Palacharla’s FIFO issue clustered architecture.
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Table 1 Baseline simulator configuration.
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Fig.18 Performance of individual applications with different threshold values (OOO issue).
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Fig.19 Performance of individual applications with different threshold values (FIFO issue).
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Fig.22 Impact of inter-cluster communication latency on
CPI (FIFO issue).
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issue).
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Fig.24 Impact of issue width per cluster on CPI (FIFO
issue).
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Table 2 Cache parameters.
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Fig.27 CPI with 8 KB data cache (OOO issue).
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Table 3 Architecture configurations.
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