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A Study on Loop Pipelining in High Level Synthesis

Yuta IkKArRASHI! Yuki Oico! HIrRONORI Nakajo!

Abstract: A hardware acceleration using an FPGA is used for a program which increases execution time
such as simulation of fluid. In designing hardware in an FPGA, though high level synthesis is currently at-
tracting hardware designers instead of HDL. In order to speed up, exploiting parallelism by pipelining a loop
part is expected to speed up a target algorithm in using high level synthesis. A strategy of pipelining a loop
using JavaRock-Thrash is introduced in this paper. We have verified necessary functions in implementing
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hardware by applying it to a fluid solver.
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Table 1 Comparison of the software and the JRT of CFD code

Fmax[MHz] LB 1 2V JUBHIRER [s]
V7o xT — — 166 x 1073
JRT(GlH) 179 1345 x 10'2 7.51 x 10°
JRT (J£H) 171 909 x 10'2 5.31 x 10°
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Fig. 1 Explanation of iteration interval and iterative schedule
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Fig. 2 Example of modulo scheduling
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//loopA
for(int i=0; ijN; i++){
//loopl

for(int j=0; j<N1; j++){

¥
//loop2
for(int j=0; j<N2; j++){

}
//loop3
for(int j=0; j<N3; j++){

}

}
4 REEANFIN—TOH
Fig. 4 Example of irregular nested loop
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Table 2 Comparison of the loop unrooling and the pipelining

reg LUT Fmax[MHz| MBY 1 Z7)VE LB [us]
JRT 224 289 358 4120 11.5
JRT (EBH) | 421 3386 178 2076 11.7
RN T54> | 199 367 358 2076 5.80

5 INVFKR—-MEROBGIOAT Y a—) v
Fig. 5 Scheduling of multi port array
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