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An Instruction Translation Method for FU Array Accelerator

Kopa1 Morr, ! Takuya Iwakawm, !
KAZUHIRO YOSHIMURA,! TAKASHI NAKADAT!
and YASUHIKO NAKASHIMAT!

Recently, array based accelerators have shown its importance as an alternative
low-energy solutions for many core processors. However, current accelerators
have their restrictions in programmability, and thus suffer from compatibllity
problem of the existing application binaries. We proposed Liner Array Pipeline
Processor (LAPP). LAPP is designed to achieve backward compatibility by
working on GCC generated VLIW instruction codes. However, there remains
several restrictions for the VLIW codes from LAPP’s ultra-high speed execu-
tions, which requires some translations prior to the program loading. This
paper proposed an instruction translation method for LAPP, and verified it
with a sample program. The techniques used in the proposed method also give
a schematic to generate an automatic translation scheme.
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Normal VLIW execution
without FU array
(Normal VLIW speed)

CU[J][1+1]
CV[J+1] [I]
Z[J+1] [I+1]

H[JI[1]

0.5 * (P[JI[I+1]1+P[JI[1I]1) * ULJI[I+1];

0.5 * (P[J+1]1[I]+P[JI[I]) * V[J+1]1[I];

(FSDX * (V[J+1] [I+1]-V[J+1][I])-FSDY * (U[J+1] [I+1]
-ULJ1[1+11)) / (PLII[TI]+P[J] [I+11+P[J+1] [I+11+P[J+11[I1);
P[J1[1]+0.25 * (U[J][I+1] * U[J][I+1]+U[JI[I] * U[JI[I]
+V[I+11[I]1 * V[I+11[I1+V[JI[I] * V[JI[ID);
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add.p gri16,gr6,gri0 ldf.p @(gr6,gri6), fr8
add grlb5,gr6,gril add.p gri16,gr6,gri0
ldfi.p @(gr10,4), frb add gri5,gr6,gril
add.p gr23,gr6,gri2 1dfi.p @(gr10,4), frb

add grl7,gr6,gri0 add.p gr23,gr6,gri2
: add grl7,gr6,gri0

addi gr6,#4,gr6
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ldf.p @(gr6,gri6), fr8
add.p gri6,gr6,gri0
add gri5,gr6,gril
ldfi.p @(gr10,4), frb

setlos #-1, grid

.LOOP

addi gri4,#1,gri4

cmp  gr25,gri4,iccO
beq icc0,0,.LO0OP_exit
ldf.p @(gr6,gri6), fr8

| add.p gri6,gr6,grio
addi grid,#1,gri4 add gri5,gr6,griil
] ]

fadds fr8,fr3,fr8
stf.p fr8, @(gr6,gr20)
cmp gr25,gri4,iccO

fadds fr3,fr0,fr3
fadds fr8,fr3,fr8
stf.p fr8, @(gr6,gr20)

.LOOP_exit

bne icc0,2,.L0O0P bra .LOOP
.LOOP_exit
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dcpl.p #0,gr23,gr30,#0;
dcpl.p #1,gr22,gr30,#0;
dcpl.p #2,gr21,gr30,#0;
dcpl #3,gr20,gr30,#1

addi.p gri16,#0,gr0;
addi.p gri15,#0,gr0;
addi.p gri8,#0,gr0;

addi gr7, #0,gr0
addi gri19,#0,gr0
addi gri7,#0,gr0
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ldf e(gr6,gri6), fr8 | --- gri6 set (P), grié P
ldfi @(gr10,4), frb add gril6, gr6, gri0 | grié set (P), grié P+4
ldfi e(gri1,4), fré add gril5, gr6, gril | grib set (U), grib U+4
ldf e(gré,gri7), fr0 | --- gri7 set (V+2052), gri7 V+2052
ldf e(gr6,gri18), fr7 | add gri7,gr28,gri8 gri7 set (V+2052), gri7 \
gr28 set (-2052), gr28
ldfi @(gr10,4), fr2 add gri7,gr6,gri0 gri7 set (V+2052), gri7 V+2052+4
1df e(gr6,gr7), frd add.p gri6,gr24,gr7 | grié set (P), grié P+2052
gr24 set (2052), gr24
1ldfi @(gr4,4), fri add gr19,gr6,grd gri9 set (U+2052), gri9 U+2052+4
ldfi e(gri1,4), fro add gr7,gré6,gril gr7 - P+2052+4
1ldf @(gr6,grib), fro -— grib set (U), grib U
stfi fr0, @(gri2,4) add gr23,gr6,gri2 gr23 set (CU), gr23 CU+4
stf £r0, 0(gré,gr22) | --- gr22 set (CU+2052), gr22 | CV+2052
stfi fr2, 0(gr5,4) add gr21,gré,grs grat set (Z+2052), gr2l | Z+2052+4
stf fr8, @(gr6,gr20) -— gr20 set (H), gr20 H
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