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DOALL

DSWP

DOACROSS

SPECDOALL

LOCALWRITE

... ...

DSWPDSWP
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DOALL

A.1

D.1

B.1 A.2

D.2

B.2 A.3

D.3

B.3

C.1

C.2

C.3

Core1 Core2 Core3

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

A

B

D

C

intra-iteration dependence
cross-iteration dependence
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DOALL

A.1

D.1

B.1 A.2

D.2

B.2 A.3

D.3

B.3

C.1

C.2

C.3

Core1 Core2 Core3

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

A

B

D

C

intra-iteration dependence
cross-iteration dependence
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LOCALWRITE

A.1

D.1

B.1

A.1

D.1

B.1

A.1

D.1

B.1

Core1 Core2 Core3

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }
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P1 P2 P3

density
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LOCALWRITE

A.1

D.1

B.1

A.1

D.1

B.1

A.1

D.1

B.1

Core1 Core2 Core3

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

i = owner (density[index]);
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P1 P2 P3

density
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LOCALWRITE

A.1

D.1

B.1

A.1

D.1

B.1

A.1

D.1

B.1

Core1 Core2 Core3

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

B.1

C.1
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A.2 A.2

P1 P2 P3

density
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LOCALWRITE

A.1

D.1

B.1

A.1

D.1

B.1

A.1

D.1

B.1

Core1 Core2 Core3

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

B.1

A.2

D.2

B.2

A.2

D.2

B.2

A.2

D.2

C.1
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P1 P2 P3
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LOCALWRITE

A.1

D.1

B.1

A.1

D.1

B.1

A.1

D.1

B.1

Core1 Core2 Core3

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

B.1

A.2

D.2

B.2

A.2

D.2

B.2

A.2

D.2

C.1
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P1 P2 P3

density

i = owner (density[index]);

Saturday, May 15, 2010



LOCALWRITE

A.1

D.1

B.1

A.1

D.1

B.1

A.1

Core1 Core2 Core3

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

B.1

A.2

D.2

B.2

A.2

D.2

B.2

C.1

C.2

D.1

B.1

A.2

D.2

B.2
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A.3

P1 P2 P3
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LOCALWRITE

A.1

D.1

B.1

A.1

D.1

B.1

C.1

Core1 Core2 Core3

A.2

D.2

B.2

A.2

D.2

B.2

      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

A.1

C.2

D.1

B.1

A.2

D.2

B.2
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A.3

P1 P2 P3

density
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Original Loop:
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      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

A

B

D

C

intra-iteration dependence
cross-iteration dependence
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Original Loop:
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      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

A

B

D

C

intra-iteration dependence
cross-iteration dependence
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Original Loop:
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      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

A

B

D

C

intra-iteration dependence
cross-iteration dependence
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Original Loop:

    while (TRUE) {
E:    node = getNodeOrExit();
B:    index = calc 
         (node -> data);
    }

     node = list -> head;
A:  while (node != NULL) {
D:      node = node -> next;
}

    while (TRUE) {
F:     node = getNodeOrExit();
G:     index = getIndex();
C:    density [index] = update_density
            ( density [index], node -> data);
    }

After Partition:
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      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }

A

B

D

C

intra-iteration dependence
cross-iteration dependence
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A.1

D.1

A.2

A.3

D.3

D.2

Core1 Core2 Core3

     node = list -> head;
A:  while (node != NULL) {
D:      node = node -> next;
}

Sequential
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E.1

B.1

E.4

E.2

B.2

E.5

E.3

B.3

E.6

B.4 B.5 B.6

Core1 Core2 Core3

DOALL
    while (TRUE) {
E:    node = getNodeOrExit();
B:    index = calc 
         (node -> data);
    }

17

A.1

D.1

A.2

A.3

D.3

D.2

Core1 Core2 Core3

     node = list -> head;
A:  while (node != NULL) {
D:      node = node -> next;
}

Sequential
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E.1

B.1

E.4

E.2

B.2

E.5

E.3

B.3

E.6

B.4 B.5 B.6

Core1 Core2 Core3

F.1

G.1

C.1

F.4

G.4

F.2

G.2

Core1 Core2 Core3

C.4 C.2

A.1

D.1

A.2

A.3

D.3

D.2

Core1 Core2 Core3

     node = list -> head;
A:  while (node != NULL) {
D:      node = node -> next;
}

DOALL
LOCALWRITE

Sequential
    while (TRUE) {
F:     node = getNodeOrExit();
G:     index = getIndex();
C:    density [index] = update_density
            (density [index], node -> data);
    }

F.3

G.3

C.3

F.6

G.6

F.5

G.5

C.6 F.5

    while (TRUE) {
E:    node = getNodeOrExit();
B:    index = calc 
         (node -> data);
    }
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DSWP

A

B

D

C

intra-iteration dependence
cross-iteration dependence

Stage2

Stage3

DSWP+

Stage1
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      node = list -> head;
A:   while (node != NULL) {
B:        index = calc (node -> data);
C:        density [index] = update_density
                (density [index], node -> data);
D:        node = node -> next;
       }
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Core1 Core2 Core3

A.1

D.1

C.1

B.1

A.2

D.2

A.3

D.3

A.4

D.4

B.2

C.2

Stage1

Stage2

Stage3

12.5%

50.0%

37.5%

DSWP +

   Max(12.5, 50.0, 37.5) 
= 50.0 % 
=> 2X (speedup)
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Core1 Core2 Core3 Core4

A.1

D.1

C.1

B.1

A.2

D.2

A.3

D.3

A.4

D.4

B.2

C.2

B.3

B.4

12.5%

(50.0/2)%
25%

37.5%

Stage1

Stage2

Stage3

DSWP + DOALL

   Max(12.5, 50.0/2, 37.5) 
= 37.5 % 
=> 2.7X (speedup)
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Core1 Core2 Core3 Core4 Core5 Core6

A.1

D.1

C.2

B.1

A.2

D.2

A.3

D.3

A.4

D.4

B.2

C.1

B.3

B.4

C.3

A.5

D.5

B.5

C.4

12.5%

(50.0/3)%
16.7%

(37.5/2)%
18.8%

   Max(12.5, 50.0/3, 37.5/2) 
= 18.8 % 
=> 5.3X (speedup)

Stage1

Stage2

Stage3

DSWP + DOALL + LOCALWRITE
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DSWP

A

B

D

C

intra-iteration dependence
cross-iteration dependence

Stage2

Stage3

DSWP+

Stage1

Loop Distribution Stage2

Stage3

Stage1

23

Saturday, May 15, 2010



12.5%

50%
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Core1 Core2 Core3 Core4 Core5 Core6
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C.1
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B.5

C.4
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Stage2

Stage3

   (12.5 + 50.0/6 + 37.5/6) 
= 27.1% 
=> 3.7X (speedup)

Stage1
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Stage 
Number

Execution 
Time (%) Stage Type

1 12.5 Sequential

2 50 DOALL

3 37.5 LOCALWRITE

Stage 
Number

Execution 
Time (%) Stage Type

1 1 Sequential

2 50 DOALL

3 49 LOCALWRITE

0

2

4

6

8

3 4 5 6 7 8 9 10 20 50 100

Sp
ee

du
p 

(X
)

Number of Cores

Loop Distribution
DSWP+
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Number of Cores
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DSWP+DOALL
DSWP+
DOALL+

LOCALWRITE

DSWP+
LOCALWRITE

DSWP+
SPECDOALL
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Questions?
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