THEAFES TAET R

/\/f?%%%j:i*
Parallel Programming

Technology in Computational

Science and Engineering

A8
a e R HELAR
: duzh@tsinghua.edu.cn

Phone: 62782530
http://hpclab.cs.tsinghua.edu.cn/~duzh

Emall



1

AR

Ng S

J

AT

i 5 HPF



H2 BB 647 5415 3¢

o ZYEIHAT(SIMD)
— BEAE N T ER AT %

— A
. (1553047

IR, ANE B EE

N

H

JH AR S5 E N E B AL B B

N

2019/11/2

—_—

H

JHIRAE, A R B A TR O 2


Administrator
打字机
肯定不能有同步操作
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异步操作太少了
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HPF相当于是F90的扩展
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A(20:1000)=B(10:990)+30 e - scatar
C=A+C+D(;,1)
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vec + scalar
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« IHPF$ INDEPENDENT DO
o HTMIFHATHATE
— FORALL(I=1:M,J=1:N) A(1,9)=B(1,J)
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A(16,16) B(14,14)
IHPF$ ALIGN B(1,J) WITH A(I+1,J+1)
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HPF ) FAT#AT 45 f FORALL

FORALL(I=1:M,J=1:N) A(1,J)=B(l1,J)
FORALL(I=1:M-1,J=1:N) A(I1+1,J)=A(l,J)
{5 FH IHME
FORALL(I=1:M-1,J=1:N)
A(l+1,J)=A(l,J)
B(1,J)= A(1,J)
END FORALL
Ji5 TH PR V8 ) 4K A 1 T 11 7 4]
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INDEPENDENT DO

IHPF$ INDEPENDENT
DO 1=2,99

A(D=B(I-1)+B(1)+B(I+1)
END DO
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po i =1, 3 FORAIL { i = 1:3 )
lhsa{i}) = rhsa{i)} lhsa{i) = rhsa{i)
lhsb{i} = rhsb{i)} 1hsh{i) = rhsb{i)}
END 0O ENL FORALL
BEGIN )
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'HFF$ INDEFENLENT

po i =1, 3
lhsai) = rhsa{i)
lhsb{i) = rhab{i)
END LO

( rhsa(1) ) ( rhsé[?] ]
( Ihsralfl] 70 Ihsra[E] ) @rafaj ]
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FORALL { i =
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END FORALL

(hsa(l)  (hsa?))  (Thsa3D)
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pghpf. Portland group Inc.
XL HPF: IBM

shpf: Southampton

pkhpf: Peking University
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. CD(J,K)=(J+K-1)/K
. CR(J,K)=J-K*CD(J,K)
o WHUH K/ N AL NN



BLOCK
o BR/NA(), A EE 38 Hip, Bk

NB=CD(d,p)
A(1-25) | A(26-50) | A(51-75) | A(76-100) R
by
P(1) P(2) P(3) P(4) b #2251
by
A(1-25) | A(1-25) | A(1-25) | A(1-25) SRS il



'HFF$ PROCESSORS SEDECIM{16)
REAL CENTURY{100)
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Distributing the array BLOCK (which in this case would mean the same as BLOCK(T) ):

'HFF$ DISTRTIBUTE CENTURY{BLOCK; ONTO SEDECTIM

results in this mapping of array cdements onto abstract proccssors:

1 2 3 4 D 3 i B B 10 11 12 13 14 1h 16
1 8 |16 | 22 | 280 | 36 | 43 | BO | B7Y | 64 | 71 | 78 | BB | B2 | 98

2 9 |16 | 23 | 30 | 37 |44 | B1 | B8 | 6B | 72 | 7B | B6 | B3 | 100

3 10 |17 | 24 | 31 | 38 | 4B | B2 | EBD | 66 | 73 | 80 | 87 | 94

4 |11 |18 | 26 | 32 | 30 | 46 | B3 | 60 | 67 | 74 | 81 | 88 | 96

E 12 |19 | 26 | 33 |40 | 47 | B4 | 61 | 6B | 76 | 82 | 83 | 96

6 13 |20 | 27 | 34 |41 |48 | BB | 62 | 6B | 76 | 83 | 80 | 97

7 14 |21 | 28 | 36 |42 | 4D | B6 | 63 | 7O | 77 | 84 | B1 | 98




BLOCK(m)

+ m>=CD(d,p)
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'HFF$ DISTRIBUTE CENTURY{BLOCK{8); ONTO SEDECIM

results in this mapping of array dements onto abstract processars:

1 2 3 4 D i i B g 10 11 12 13

9 |17 | 26 | 33 |41 | 49 | E7 | 66 | 73 | 81 | 80 | 97

10 |18 | 26 | 34 |42 | BO | B8 | 66 | 74 | 82 | B0 | 98

11 |18 | 27 | 36 |43 | B1 | BB | 67 | 76 | 83 | 81 | 88

12 |20 | 2B | 36 |44 | B2 | 60 | 6B | 76 | 84 | B2 | 100

13 |21 | 28| 37 |46 | B3 | 61 | 6B | 77 | 8B | B3

14 | 22 | 30| 3B |46 | B4 | 62 | 70 | 78 | 86 | B4

16 | 23 | 31 | 30 |47 | BB | 63 | 71 | 783 | 87 | 96

€0 |~ | [N | = | D | B3| =

16 | 24 | 32 |40 | 48 | B6 | 64 | 72 | 80 | 88 | 96
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o HUH K/NA(), AL EE B A Ep, B K1

4

NB=CD(d,p)

A(1:100:4) | A(2:100:4) | A(3:100:4) | A(4:100:4) 1
P(1) P(2) P(3) P(4)

A(1-25) A(1-25) A(1-25) A(1-25)
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'HFF$ DISTRIBUTE CENTURY{CYCLIC) [ONTO SEDECIM

results in this mapping of array clements onto abstract processors:

1 P 3 4 D 5 i B B 10 11 12 13 14 15 186
1 2 3 E B 7 8 9 10| 11 |12 |13 | 14 | 1B | 16
17 |18 |19 | 20 | 21 |22 | 23 | 24 | 2B | 26 | 27 | 28 | 29 | 30 | 31 | 32
33 |34 | 36| 36| 37 | 3B | 3D |40 | 41 |42 | 43 |44 |46 | 46 | 47 | 48
43 | BO | B1 | B2 | B3 | B4 | BE | BE | B7 | B8 | BB | 60 | 61 | 62 | 63 | 64
BB |66 | 67 | 68 | 69 | 7O | 71 |72 |73 |74 |76 |76 |77 | 78 | 789 | B0
81 |82 |83 | 84 | 86 |86 | B7 | BB | 8D | B0 | 91 | 52 | B3 | B4 | B6 | 96
97 | B8 | 88 | 100
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'HPFF$ DISTRIBUTE CENTURY{CYCLIC{3)) ONTO SEDECIM

results in this mapping of array elements onto abstract processors:

1 2 ] 4 D 3 i B B 10 11 12 13 14 1b 16
1 4 7 10 |13 |16 | 19 | 22 | 26 | 28 | 31 | 34 | 37 | 40 | 43 | 46
2 b 8 11 | 14 |17 | 20 | 23 | 26 | 28 | 32 | 3B | 38 | 41 | 44 | 47
3 B 8 12 | 16 |18 | 21 | 24 | 27 | 30 | 33 | 36 | 38 | 42 | 45 | 48
43 | B2 | BB | BB | 61 |64 | B7 | 70 | 73 | 76 | 7D | B2 | 856 | B8 | 81 | 94
BO | B3 | BE | BB | 62 |66 | 6B | 71 | 74 | 77 | 80 | 83 | B6 | 89 | 82 | 9B
Bl | B4 | &7 | 60 | 63 |66 | 69 | 72 |76 | 78 | 81 | B84 | 87 | B0 | 93 | 96
87 | 100
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A(1:100) | A(1:100) | A(1:100) | A(1:100)
P(1) P(2) P(3) P(4)
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— (block,*) (cyclic,*) (block,cyclic)
— (*block) (*cyclic) C(cyclic,block)
— (block,block) (cyclic,cyclic)
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