2015

Embedded Systems Symposium 2015

FortranO OO O OOOOOO FortRock 1 [ [

00 00! ooooo! oooot

0000000000000 00000000FPGADODOOOOOOOOOUODOOD ODOOOOOFPGA
ooooooooooooboooooooboooOooDoOoboOoOoOoOoDObOoOoOoO0oDOOb0O0d FortranO OO
00oooooboO0O0Fortran0000000O0O0DOOCO ODOOOOOODODODOOOOOOOOOODO OO
000 Fortran OO0 O0OD0O0OOOO0OO0OOOOO0OODOOOOOODOOOOOODOOOOOODDOOO
O0000FPGAOOOODOOOOOOOOOOODOOOOOOOODOOD ODODOOOOOOODOOO
Oo0O0O0000O0O0000OFortran 00O Verilog HDLO OO0O0OO0OO0O0O0O0C0OO0OO0OO0O0O0OCOOOO
00000000000 O0Fortran 00000000000 FortRockOOOOOOODODOOO OO0O0O
00000000 0ODFG(Data Flow Graph) 000 0000000000000 O0OOO0ODOODOOOO
gooooooooooooooooooooboooboboooooooOobooOooooooboboOoooooo

00000000000 FPGAOFortran0 0000000 O0O0O0OC0OOOO

TAKAHIRO YAMASHITA! YUTA IKARASHI! HIRONORI NAKAJO!

Abstract: In recent years, along wint improvement of VLSI, performance of VLSI has been improved dras-
tically. Also, hardware acceralation using FPGA has attracted hardware designers. In addition, though
Fortran has been used, in High Performance Computing(HPC) as for a library, or a package which is de-
scribed in Fortran, improvement has been still needed. Reusage of such vast Fortran assets by acceleration
using hardware has been still expected, however knowledge of the hardware is required for FPGA in imple-
mentation. Though high level synthesis tools which translate exist to solve such problems, but technique to
convert into Verilog HDL from Fortran does not exist now. Therefore, in this study, we have developed a
Fortran-based high level synthesis tool called FortRock. In addition, We describe possibility to build software
assets of the HPC into hardware with optimization by scheduling using DFG(Data Flow Graph).
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Development of Fortran base high level synthesis tool FortRock
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SUBROUTINE LCM(I, J, ret_lcm)
INTEGER I, J, IRl, IR2, IR, ret_lcm

IF(I < J) THEN

IRL = J
IR2 = I
ELSE
IR1 = I
IR2 = J
ENDIF
IR = IR1 — (IR1/IR2) = IR2

DO WHILE (IR >0)

IR1 = IR2
IR2 = IR
IR = IR1 — (IR1/IR2) = IR2
ENDDO

ret_lcm = IxJ/IR2

RETURN
END

01 000000 (Fortran OOOOOO)
Fig. 1 LCM program example (Fortran source code)

01 000
Table 1 Results of the study
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always @(posedge i-clk)
begin
if (i-res_-p == p-TRUE)
begin
o-fin_.p <= p-FALSE;
r.sys-current_-state <= p-ZERO;
r.sys-step-name <= p-ZERO;
end
else if (i_ce_.p == p.TRUE)
begin
case (r_sys_current_state)
3’h0:
begin
o-fin_p <= p-FALSE;
r_sys-step_-name <= p-ZERO;
if (i-req-p)
begin
r_sys_current_state <= 3’hl;
end
end
3’hl:
begin
r_sys-step-name <= r_sys-step-name 4+ 1’hl;
case (r-sys-step_-name)
37h0:
begin
r-tmp <= i-i;
end
3’hl:
begin
rtmpl <= i_j;
end

0 2 FortRockOODO OOOODOODO
Fig. 2 Converted example (Verilog HDL code)
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