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library ieee;
use ieee.std logic 1164.all;
use leee.std logic unsigned.all;

entity int 1shift 27 8 0 is
port (
ss : 1in std logic vector (7 downto 0);
1 : in std logic vector (26 downto 0);
o : out std logic vector (26 downto 0)
);
end int lshift 27 8 0;

architecture source of int 1lshift 27 8 0 is

begin
with ss select

o <= 1i(26 downto

1 (25 downto

i(24 downto

i (23 downto

i(22 downto

i (21 downto

1 (20 downto

1(19 downto

1 (18 downto

i (17 downto

0) when "00000000"™, -- 0
0
0
0
0
0
0
0
0
0
i(l6 downto O
0
0
0
0
0
0
)
)
)
)
)
)
)
)

)

) &"0" when "00000001", --

) &"00" when "00000010", --

) &"000" when "00000011", --

) &"0000" when "00000100", --

) &"00000" when "0000OO101", --
) &"000000" when "00000110"™, --
) &"0000000" when "00000O111"™, --
) &"00000000" when "0OOOO1000"™, -- 8

) &"000000000"™ when "00OOO1001", -- 9

) &"0000000000"™ when "00001010", -- 10

) &"00000000000™ when "0OOOO1011", -- 11

) &"000000000000"™ when "00001100", -- 12

) &"0000000000000"™ when "00001101"™, -- 13

) &"00000000000000" when "00OO1110", -- 14

) &"000000000000000" when "00001111", -- 15

) &"0000000000000000" when "00010000"™, -- 16
&"00000000000000000™ when "00010001", -- 17
&"000000000000000000"™ when "00010010", -- 18
&"0000000000000000000™ when "00010011"™, -- 19
&"00000000000000000000™ when "00010100", -- 20
&"000000000000000000000" when "00010101", -- 21
&"0000000000000000000000" when "00010110", -- 22

1 (3 downto &"0000000000000000000C0C000" when "00010111"™, -- 23
i (2 downto &"000000000000000000000000" when "00011000"™, -- 24
1 (1 downto 0)&"0000000000000000000000000™ when "00011001", -- 25
1(0)&"00000000000000000000000000" when others; -- 26

i (15 downto
i(14 downto
i (13 downto
i(12 downto
i (11 downto
1 (10 downto
i (9 downto
i1 (8 downto
i (7 downto
i(6 downto
i(5 downto
i(4 downto

0
0
0
0
0
0
0
0

end source;
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librar y ieee;
use 1ie std logi 1164 all;
use 1ie std logic unsigned.all;

entity int 1shift 27 8 0 is
port (
: in std lo g _vector (7 downto 0);
r (26 downto 0);

with ss select
I 0 <=i(26 downto 0) when "00000000", -- 0
(25 downto 0)&"0" when "00000001", -- 1
(24 downto 0)&"00" when "00000010", -- 2
(23 downto 0)&"000" when "00000011", -- 3
(22 downto 0)&"0000" when "00000100", -- 4
(21 downto 0)&"00000" when "00000101", -5 |
(20 downto 0)&"000000" when "00000110", -- 6
|(19 downto O)&"OOOOOOO" when "00000111" 7l

& vy e '

&' OOOOOOOOOOOOOOOOOOOOO wh en OOOlOlOl -= 21
&"0000000000000000000000™ when OOOlOllO -- 22
&"00000000000000000000000" when OOOlOlll , —— 23
&"000000000000000000000000™ when "00011000", -- 24

0
o 0
o 0
0

o 0)&"0000000000000000000000000" when "00011001"™, -- 25
1(0)&"00000000000000000000000000" when others; -- 26
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library ieee;
use ieee.std logic 1164.all;
use leee.std logic unsigned.all;

entity int 1lshift 27 8 0 is
port (
ss : in std logic vector (7 downto 0);
i : in std logic vector (26 downto 0);
o : out std logic vector (26 downto 0)
);
end int lshift 27 8 0;

architecture source of int 1lshift 27 8 0 is

begin
with ss select

o <= 1(26 downto

1 (25 downto

i(24 downto

i(23 downto

1(22 downto

i(21 downto

1 (20 downto

1(19 downto

1(18 downto

1i(17 downto

0) when "00000000"™, -- 0
0
0
0
0
0
0
0
0
0
i(l6 downto O
0
0
0
0
0
0
)
)
)
)
)
)
)
)

&"0" when "00000001", --

&"00" when "00000010"™, --

&"000" when "00000011"™, --

&"0000" when "00000100"™, --

&"00000" when "0OOOOO101™, --

&"000000" when "00000110", --

&"0000000"™ when "0000O111"™, --

&"00000000"™ when "00001000", -- 8

&"000000000"™ when "00OO1001", -- 9

&"0000000000"™ when "00001010", -- 10
&"00000000000"™ when "00OO1011", -- 11
&"000000000000" when "00001100", -- 12
&"0000000000000" when "000O1101", -- 13
&"00000000000000" when "00001110"™, -- 14
&"000000000000000" when "00001111™, -- 15

) &"0000000000000000" when "00010000"™, -- 16
&"00000000000000000™ when "00010001", -- 17
&"000000000000000000"™ when "00010010", -- 18
&"0000000000000000000™ when "00010011", -- 19
&"00000000000000000000™ when "00010100", -- 20
&"000000000000000000000" when "00010101", -- 21
&"0000000000000000000000" when "00010110", -- 22
1 (3 downto &"00000000000000000000000" when "00010111"™, -- 23
i1 (2 downto &"000000000000000000000000" when "00011000"™, -- 24
1 (1 downto 0)&"0000000000000000000000000™ when "00011001", -- 25
1(0)&"00000000000000000000000000" when others; -- 26

1 (15 downto
1(14 downto
1 (13 downto
1i(12 downto
i(11 downto
1 (10 downto
1i(9 downto
1 (8 downto
i(7 downto
i(6 downto
i(5 downto
i(4 downto

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

0
0
0
0
0
0
0
0

end source;
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architecture source of <%= @name %> is
begin
% S = n-1

\zvith( SS )s)electh (i
%(0..(n-1)).each { i S— — .
% U=S$-i eRubylC L2 XY 7O 7V

% l=u-n+1

% if | <0 then \

% z=0.t0_b( (VHDL + 3£ 8 A H#Ruby)
%  zero ="&\"#Hz\"

%

%

%

%

%

%

0 <= i(<%= U %> downto <%= | %>) when "<%= i.to_b(@nexp) %>", == <%=1 %>

% when n-1

(<%= U %>)<%= zero %> when others; -- <%= %>
% else

(;(<%= U %> downto <%= | %>)<%= zero %> when "<%= i.to_b(@nexp) %>", -- <%=1 %>
% en
%}
end source;
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architecture source of <%= @name %> is
begin
% S =n-1
h Ss select
1)) each { lil

eRubylC KB XY 7O >0
(VHDL + 3£ 8 3A &Ruby)

W|th ss select |
| 0 <= (26 downto 0) when "00000000", -- 0 |
(25 downto 0)&"0" when "00000001", -- 1
(24 downto 0)&"00" when "00000010", -- 2
(23 downto 0)&"000" when "00000011", -- 3
(22 downto 0)&"0000" when "00000100", -- 4
(21 downto 0)&"00000" when "00000101", --5
(20 downto 0)&"000000" when "00000110", -- 6
i(19 downto 0)&"0000000" when "00000111", -- 7
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float mul.vhd.erb

% definelO :in, :x, @nfloat
% definelO :in, :y, @nfloat
% definelO :ouf, :z, @nfloat
% definelO :in, :clk, 1

% nfloat = @nfloat

% nman = @nman

7% nexp = @nexp

%

% width_nf = "#{nfloat-1} downto 0"
% width_nm = "#{nman-1} downto 0"
% width_ne = "#{nexp-1} downto 0"

<%= generate_header %>
<%= generate_entity %>

architecture source of <%= @name %> is

<%= generate_components %>

signal signx, signy, signz, sz : std_logic;

signal manx, many, manz, mz : std_logic_vector(<%= nman %> downto 0);
signal expx, expy, expz, ez : std_logic_vector(<%= width_ne %>);

signal zerox, zeroy, zero, zero_regl : std_logic;




float mul.vhd : 32 bit D&
ﬂ:;airei:se’rz;_logic_1164.all; EEJ?E ﬂ% \/ _2] 69'/[?

use ieee.std_logic_unsigned.all;

entity fp_mul_32_23_8_4 is
port (
x : in std_logic_vector(31 downto 0);
y : in std_logic_vector(31 downto 0);
z : out std_logic_vector(31 downto 0);
clk : in std_logic
);
end fp_mul_32_23_8_4;

architecture source of fp_mul_32_23_8_4 is
component extract_32_23_8
port (
X : in std_logic_vector(31 downto 0);
s : out std_logic;
m : out std_logic_vector(23 downto 0);
e : out std_logic_vector(7 downto 0)
);
end component;
component rounding_32_23_8
port (
m : in std_logic_vector(23 downto 0);
e : in std_logic_vector(7 downto 0);
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s RubyT/{—2 LTVHDL, CS35, APIDOY —2,
Makefile’q & = B &Rk
N

/VARI xi, yi, zi, e2; m (I_; g ZIZ‘_})
Yl 2 B f; = Z

/VARJ Xxj, i, zj, mj; ) — E -
/VARF fx, fy, fz; ] 3 (|5U7, ¥ gjj|2 40 62)1'5

dx = xi - Xj;
dy =yi-yj;
dz = zi - zj;
r2 = dx*dx + dy*dy + dz*dz + e2;

514620172 ERK
SEE O A D WA

rli = powm12(r2);
r3i = rli*rii*rii;

ff = mj*r3i;

fx += dx*ff;

fy += dy*ff;

fz += dz*ff;
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inst(63) adr(8) wr(64) rd(64
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1 128Dbit, 128 words

LIS PR ETEIRL IR o e RN IR TR iR B LTI E S ST RS PR E T B TR A LR DR PR el Rl L SRR ] R

EM in . EM out
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o ETCDOMBIEIND ~IL-

o Ruby C=E%

sub bm16v raOv rb40v
sub bm20v radv rb44v
sub bm?24v ra8v rb48v
mul rb40v rb40v ra36v
mul rb44v rb44v tt

add ra36v ts ra32v
mul rb48v rb48yv tt
add ra32v ts tt

1006600214000003
1106600214800007
120660021500000b
130660021580000f
1406600216000013
1506600216800017
160660021700001b
170660021780001F
1806600218000023
1906600218800027
1a0660021900002b
1b0660021980002F
7224000245001
7224000255201
7a24000265401
7224000275601
3e24000005801
3e24040005a01
3e24080005c01
3e240c0005e01
7802000200091
7802000210095
7802000220099
780200023009d
3e24000006001
3e24040006201
3e24080006401
3e240c0006601
1eO2000000081

=4& UTIhkbhnd

0001000000000110011000000000001000010100¢
0001000100000110011000000000001000010100
00010010000001100110000000000010000101014
0001001100000110011000000000001000010101
00010100000001100110000000000010000101100
0001010100000110011000000000001000010110
00010110000001100110000000000010000101114
0001011100000110011000000000001000010111
00011000000001100110000000000010000110004
0001100100000110011000000000001000011000
0001101000000110011000000000001000011001¢
0001101100000110011000000000001000011001
000000000000011110100010010000000000000000100100(
000000000000011110100010010000000000000000100101(
00000000000001111010001001000000000000000010011040
000000000000011110100010010000000000000000100111(
0000000000000011111000100100000000000000000000004
000000000000001111100010010000000100000000000000(
000000000000001111100010010000001000000000000000(
000000000000001111100010010000001100000000000000(
000000000000011110000000001000000000000000100000(
000000000000011110000000001000000000000000100001(
000000000000011110000000001000000000000000100010(
000000000000011110000000001000000000000000100011(
00000000000000111110001001000000000000000000000040
000000000000001111100010010000000100000000000000(
000000000000001111100010010000001000000000000000(
000000000000001111100010010000001100000000000000(
000000000000000111100000001000000000000000000000(
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o GRAPE-MP, GRAPE-DR, GPUZZ & [CXI ity
o Eéﬂ%i%\ 1%*%13\ ’L{g‘*%g%ﬁ/_ﬁ—b

VARI xi, yi, zi, €2; bm_in bm12v ral2v pe0

VARIJ X}, y), zJ, mj; bm_in bm8v ra8v pe0l

VARF ax, ay, az, pt; bm_in bm4v radv pe0
bm_in bmOv raOv pe0

dx = xj - xi; mov zz ral6v

dy =vyj -vi; mov zz ra28v

dz = zj - zj; mov zz ra24v
mov zz ra20v

rli = rsqri(dx**2 + dy**2 + dz**2 + e2); sub bm16v raOv rb40v
sub bm20v radv rb44v

pf = mj*rlj; sub bm24v ra8v rb48v

pt += pf; mul rb40v rb40v ra36v
mul rb44v rb44v tt

af = pf*rli**2; add ra36v ts ra32v
mul rb48v rb48v tt

ax += af*dx; add ra32v ts tt
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o BB EEEASIMDESTERR
o 1TINk—K&B7=D1.2 GflopsDI4EE

o FilER TEXARICHIATIEE
o HHIR— RTOWIHLHRT—ILT D

FULK[EXFEEmXERT 1 RS

e http://dx.doi.org/10.1016/j.procs.2011.04.093

0d

Q@
=11

e http://galaxy.u- alzuadf)/trac/note/attachment/W|k|/TaIks/
MPCOMP_Nakasato.p


http://dx.doi.org/10.1016/j.procs.2011.04.093
http://dx.doi.org/10.1016/j.procs.2011.04.093
http://galaxy.u-aizu.ac.jp/trac/note/attachment/wiki/Talks/MPCOMP_Nakasato.pdf
http://galaxy.u-aizu.ac.jp/trac/note/attachment/wiki/Talks/MPCOMP_Nakasato.pdf
http://galaxy.u-aizu.ac.jp/trac/note/attachment/wiki/Talks/MPCOMP_Nakasato.pdf
http://galaxy.u-aizu.ac.jp/trac/note/attachment/wiki/Talks/MPCOMP_Nakasato.pdf
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Domain Specific Language

o INBHAYTOUVSI=ZVY
s HPCOTBR TTHAFRBLIAPSNITIUHTLNS

o LSUMP (LLVM-SUMP)
o Nakasato & Makino (2009)
o NTFEVZaL—Y3aVICHEH L L7ZEDSL

o JTTA GRAPE-DRADIVINA S & ULCENE
o GRAPE-DREFMIFY S 1L —¥ 3 VICAW A S

o (CGPUIZH X itre
o B, {Z, D H—RILZESERKOIRE




o X700 2V JICKDcihEDHIR
S :If7/5|J_'|'HFLlZ ADHPCICEX I I RH
LCANNEANTS

o M8 : FortranD XS EEBIIFRI XTI HEND
o : OOPT(Z7x<GPOAET
o 51 Eigen (C++1T3ECHIS 1T S V)

o Template meta programming CSSE/AVXXJ[it

s 12 PETSc (C++ HPCRESIS1A TS D)

s Template meta programming Cil:F!| L8 (Z XT i
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o ZDHD THPCEHE T HR/THIE

o DSLOZEESFZELTIEEND
Liszt (@D AIENDIcHDDSL)

s ScalaCT=EE=NTLS

o B :

o DSLHAMSCUDA, MPIZ&TC++D I — &Rk
s 512 : Paraiso (EulertiiifA R & — A FHDSL)

o HaskellCEE=NTW3S

o DSLHANSCUDA, MPIZ&TC++D I — %4

o h

D: { QMMM pa[aiso_lang org (
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http://www.paraiso-lang.org/
http://www.paraiso-lang.org/

i1 f orde ‘7 and trans ’\’ and transb == “17 # RNN
W << ",, Tlvec_ type} _al#kowidth! 1[#blk_m} -™" if use_shared_a
W <<’" ivec_type} _ hi#iblk_k)[#blk_n/vec_width} ;™" if use_shared_b
W << al_it 11‘ < #isblk_mshift} ™"
W << al_id( - #{shift_hash[sblk_n/vec_width]} ™

l
al
1"
1T use_ shared
W << st < Zisblk_mshift} ™"
IH_F< st < #{shift_hash[blk_k/(blk_n/sblk_n*vec_width) ]} ™
elsi
W << "const int I = get_local_id(1) <« :{shift_hash[bIk_k/(blk_m/sblk_m)]l:\w"

z << Mconst ont ) = get _local _1d(0) << #{shift_hash[sblk_n/vec_width]}: ™
en

\ *—wtg_

,”

t
nt ]
a 1

W << "#lvec_type} cl#{sblk_m} [#{sblk_nd} ™"
(U...sblk_m) .each do |y|
(U...sblk_nd) .each do |x]|
W< ClEly) I EIx) ] - (Blvec_typel) (. 0:W”
end
end

1f use_ shared_a or use_ shared_b
W << "for (int | =0; | <k; | += #{blkk}) {\™"

I f use_shared_a
( ..sblk_m) .each do |y]|
.[blk_ k/(bIk_n/sbIk_n*vec_uldth) ] max) .each do |x|

u R Py}l = ALGEy ) s Cldas>d vwshift}) + (1 >>8 fvwshi ft )+ +8{x}) '™

end
end
end
i f use_shared_b
.[blk_k/(blk_m/sblk_m), '].max) .each do |y|
( ..sblk_n/vec_width) . each do |x|

W< D[R} eEX) ] = BLO+ i+ {y))+ (Idb>># fvmshi ft ) L'{X al
end

AR . 7|‘ Zié/v 27(

W << “for (intp=1=0:p <#blkk): p += #{sblk_k}) ™"

W << "#lvec_type} al#isblk_m} . bl¥{sblk_nd} ™
(U...sblk_k) .each do |z|
|f z%vec_width =
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