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A Register File Architecture for Instruction
Level Parallel Processing and Its Evaluation

Hiroak:r Fuyt and Yasuniro Inacgamit

We propose a new register configuration for RISC processor, named “Queue Register.”
Queue Register assists compiler realizing “Modulo Scheduling,” that is a kind of software
pipeline technique. Performance of conventional RISC processor is kept high by utilizing
cache memory. On the other hand, programs for large scale numerical applications handle
many data. Most of such data cannot stay in cache memory, so a processor must read
many data from main memory. Reading many data from main memory results in perfor-
mance degradation. Modulo scheduling can improve performance of conventional RISC
processor by operating memory access and other operations simultaneously. Modulo
scheduling needs many registers. Queue Register can support that. In Queue Register,
every logical register has plural registers and consists data queue. In the case of process-
ing Livermore 14 Kernel, Queue Register can increase performance of RISC processors by
1.5-2.63 times. Furthermore, Queue Register has more ability on drawing high perform-
ance of RISC processors than former proposed register configurations, which have same
purposes as Queue Register.
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DO 3 K =1, 1000
3 Q=0+ Z(K) * X(K)

2 Livermore §3 vV —Z2 a2 —F
Fig. 2 Source code for livermore 3rd loop.
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DO 10 K = 1, N-1
DO 10 T = K+1, N
DO 10 T = K+1, N
A(T,J)=A(T,J)+W(1,T) *A(T,K)
10  CONTINUE

B 7 LINPACK itBF3duligv—7a—F
Fig. 7 Main loop code for LINPACK.
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