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SEND6 [c(1:m,2:m)]

RECV6 [c(1:m,2:m)]
RECV1 [b(1:m,i)]

SEND2  [d(1:m,2:m)]1

SEND2  [d(1:m,2:m)]2

1

do i=2,m

c(1:m,i)=c(1:m,i-1)+g(1:m,i)

SEND5 [c(1:m,i-1)]
RECV5 [c(1:m,i-1)]5

condition ? [α+β]

do i=1,m

g(1:m,1:m-1)=c(1:m,2:m)+b(1:m,i)12

[α+2∗β]

[α+2∗β]

do i=1,m
7

c(1:m,1:m)=b(1:m,1:m)+g(1:m,1:m)

SEND3 [c(1:m,2:m)]
RECV3 [c(1:m,2:m)]
RECV2 [d(1:m,2:m)]

b(1:m,1:m-1)=c(1:m,2:m)+d(1:m,2:m)

11

13

14

15

2

3 c(1:m,m)=0

4
[α+2∗β]

[2∗α+β]

[2∗α+β]

[2∗α+β]

(a)

6

9

SEND2 [d(1:m,2:m)]
SEND1 [b(1:m,i)]

c(1:m,1)=m [α+β]

SEND4 [c(1:m,i)]

[α+2∗β]

[β]

[2∗β]

[2∗β]

8 f(1:m,1:m)=f(1:m,1:m)+c(1:m,i)

RECV4 [c(1:m,i)]

[α+2∗β]

do i=2,m4

c(1:m,i)=c(1:m,i-1)+g(1:m,i)

SEND5 [c(1:m,i-1)]
RECV5 [c(1:m,i-1)]5

SEND1 [b(1:m,i)]

do i=1,m

12

[α+2∗β]

[α+2∗β]

do i=1,m
7

c(1:m,m)=0
3

c(1:m,1:m)=b(1:m,1:m)+g(1:m,1:m)

SEND3 [c(1:m,2:m)]
RECV3 [c(1:m,2:m)]
RECV2 [d(1:m,2:m)]

b(1:m,1:m-1)=c(1:m,2:m)+d(1:m,2:m)

11

13

14

15

1

2

[2∗α]

[2∗α]

(b)

SEND4 [c(1:m,i)]

[2∗β]

[β]

[α]

[α+β]

[α+2∗β]
[α+2∗β]

8 f(1:m,1:m)=f(1:m,1:m)+c(1:m,i)

g(1:m,1:m-1)=c(1:m,2:m)+b(1:m,i)

RECV4 [c(1:m,i)]

[α+2∗β]
10

SEND6 [c(1:m,2:m)]

RECV6 [c(1:m,2:m)]
RECV1 [b(1:m,i)]

[α+β]

[α+β]

c(1:m,1)=m
9

[α+β]

{SEND1}

[2∗α]

[α]

condition ?

{SEND4}{SEND2  }

{SEND2  }

{SEND1,SEND2,SEND6}, {SEND6}

{SEND2,SEND3}, {SEND3}

[2∗β]

6
1

{SEND5}
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a(1:m,1:m-1)=b(1:m,2:m)-b(1:m,m)2

b(1:m,1:m-1)=b(1:m,1:m-1)-b(1:m,m)9

1 SEND2 [b(1:m,m)]
SEND1 [b(1:m,2:m)]

RECV1 [b(1:m,2:m)]

RECV2 [b(1:m,m)]

a(1:m,1:m-1)=b(1:m,2:m)-b(1:m,m)2

1 SEND2 [b(1:m,m)]
SEND1 [b(1:m,2:m)]

RECV1 [b(1:m,2:m)]

RECV2 [b(1:m,m)]

(a) (b)

SEND4  [b(1:m,m)]1

SEND4  [b(1:m,m)]2

SEND4  [b(1:m,m)]1

8

b(1:m,m)=...

5

Condition ?3

b(1:m,1:m-1)=b(1:m,2:m)

4 6

7

RECV3 [b(1:m,2:m)]

SEND3 [b(1:m,2:m)]

RECV4 [b(1:m,m)]

b(1:m,m)=...4

5

b(1:m,1:m-1)=b(1:m,2:m)7

Condition ?3

b(1:m,1:m-1)=b(1:m,1:m-1)-b(1:m,m)9

RECV4 [b(1:m,m)]
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C4 ... standard communication optimization

C2 ... cost driven communication optimization
C1 ... optimize communication latency hiding

|P| ... number of workstations

C3 ... optimize number of messages
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