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Processor Architecture to Enhance the Control Flow Code Execution
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KeNJ1 KISE, 71 TAKAHIRO KATAGIRI,# HIROKI HONDA
and TOSHITSUGU YUBAf?

Microprocessor performance has improved at about 55% per year over the past three
decades. To maintain historical performance growth rates, future processors with more than
one billion transistors must achieve higher levels of instruction-level parallelism. The aim of
this study is to develop a novel processor architecture which enhances the control flow code
execution. The architecture makes it possible to design low-power and high-performance
processors. We name it a super instruction-flow architecture because the architecture
processes the multiple instruction-flows efficiently.
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add €6,1,C7 # add: C7 <=C6 + 1
beq C3, $L5 # branch if C3 equal to zero
move R6, C4 # copy R56 to C4 (bis R5,R5,C4)
B 1§l o—a s
Fig.1 Example of the control flow instructions.
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#define N 1000
int main(){
int i;
long long c, w;
long long alN1,b[N],z[N];
for(i=0; i<N; i++){

W = z[i];
alw]l = b[i] * c;
}
+
bis C9,C9,C6 #i## Control Flow Code #i#t#
1da €8,999 ### Control Flow Code #i##
$L5:

1dq R1,0(R5)
1dq R2,0(R4)
addq R5,8,RE bt+;

# R1 <= b[i];
#
#
addg R4,8,R4 # z++;
#
#
#

R2 <= z[il;

mulq R1,R7,R1 R1 = b[i] * c;

s8addq R2,R30,R2 # R2 = R2%8 + R30;

stq R1,0(R2) store R1 to alw]

add C6,1,C6 ### Control Flow Code #i##
cmple C6,C8,C3 ### Control Flow Code #it#
bne C3,$L5 ### Control Flow Code ###

2 V—Ra-=ROfl (L) ST 77T (T)
Fig.2 Sample source code and its assember.
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Fig.3 The classification of the data stored in the register
file by the bit length.
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Fig.4 The execution unit for the control flow code using
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Fig.5 Comparison of the instruction pipelines of a

proposed processor and a superscalar processor.
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Fig.6 Comparison of the executions of a sample program.
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Fig.7 Super instruction-flow architectuer to enhance the
control flow code and the address calculation code

execution.
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