Bandwidth [GiB/s]

45

25

AMD Athlon 64 X2 5600+ 4GB - One Thread Memory Bandwidth

ScanWrite128PtrSimpleLoop
ScanWrite128PtrUnrollLoop
ScanRead128PtrSimpleLoop
ScanRead128PtrUnrollLoop
ScanWrite64PtrSimpleLoop
ScanWrite64PtrUnrollLoop
ScanRead64PtrSimpleLoop
ScanRead64PtrUnrollLoop
ScanWrite64IndexSimpleLoop
ScanWrite64IndexUnrollLoop
ScanRead64IndexSimpleLoop
ScanRead64IndexUnrollLoop
ScanWrite32PtrSimpleLoop
ScanWrite32PtrUnrollLoop
ScanRead32PtrSimpleLoop
ScanRead32PtrUnrollLoop
PermRead64SimpleLoop
PermRead64UnrollLoop

Array Size log_2 [B]

31

32

pmbw 0.6.2



Access Time [ns]

180

160

140

120

100

80

60

40

20

AMD Athlon 64 X2 5600+ 4GB - One Thread Memory Latency (Access Time)

SlcanVVIrite1 ZéPtrSilraneLé)op
ScanWrite128PtrUnrollLoop
ScanRead128PtrSimpleLoop
ScanRead128PtrUnrollLoop
ScanWrite64PtrSimpleLoop
ScanWrite64PtrUnrollLoop
ScanRead64PtrSimpleLoop
ScanRead64PtrUnrollLoop
ScanWrite64IndexSimpleLoop
ScanWrite64IndexUnrollLoop
ScanRead64IndexSimpleLoop
ScanRead64IndexUnrollLoop
ScanWrite32PtrSimpleLoop
ScanWrite32PtrUnrollLoop
ScanRead32PtrSimpleLoop
ScanRead32PtrUnrollLoop
PermRead64SimplelLoop
PermRead64UnrollLoop

26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - One Thread Memory Latency (excluding Permutation)

Y — R VA R S VA e e o s e ioc Mk
‘L’,, L. P SANNIER. S S R R TR e 'Q_‘L‘ DS g -

i oo e g
< - —i ..

l I | I I I I I I I I I I I I I I
ScanWrite128PtrSimpleLoop ——
ScanWrite128PtrUnrollLoop

ScanRead128PtrSimpleLoop —— : : : : ‘ ‘ ; R
ScanRead128PtrUnrollLoop —=— ‘ : : : ‘ ‘ ‘ ‘ ‘ ‘
ScanWrite64PtrSimpleLoop
ScanWrite64PtrUnrollLoop
ScanRead64PtrSimpleLoop —e—
ScanRead64PtrUnrollLoop —=—
ScanWrite64IndexSimpleLoop —*—
ScanWrite64IndexUnrollLoop ——
ScanRead64IndexSimpleLoop

et
R O S

ScanRead64IndexUnrollLoop ——
ScanWrite32PtrSimpleLoop ——

M
G

13

0

B

ScanWrite32PtrUnrollLoop
ScanRead32PtrSimpleLoop
ScanRead32PtrUnrollLoop —x—

X
*
%

SRR T S e Sw . N
7 — S—o—4&
. . . 7 v V N/ ~

1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Array Size log_2 [B]

pmbw 0.6.2



Bandwidth [GiB/s]

45

40

35

30

25

20

15

10

AMD Athlon 64 X2 5600+ 4GB - One Thread Memory Bandwidth (only 64-bit Reads)

A DDA

& m
O
O
& -t
B
P M

4

P [

LR

> [H

ScanWrite128PtrSimpleLoop
ScanWrite128PtrUnrollLoop
ScanRead128PtrSimpleLoop
ScanRead128PtrUnrollLoop
ScanWrite64PtrSimpleLoop
ScanWrite64PtrUnrollLoop
ScanWrite64IndexSimpleLoop
ScanWrite64IndexUnrollLoop
ScanWrite32PtrSimpleLoop
ScanWrite32PtrUnrollLoop
ScanRead32PtrSimpleLoop
ScanRead32PtrUnrollLoop

10

1 12 13 14 15 16 17 18 19 20 21 22
Array Size log_2 [B]

26 27 28 29 30 31 32
pmbw 0.6.2



Bandwidth [GiB/s]

30

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanWrite128PtrSimpleLoop

L0 O T O

A OWON -

10

11

12

13

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Array Size log_2 [B]

31 32
pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanWrite128PtrSimpleLoop

T T T T T T T T T T T T T T T T T T T T T
p=1 —t : : : : : : : :
p=2 = A RN
p=3 —*— ‘ —— +—t
p=4 = .
_*\'g + e %+% ot o ek i
| | | | | | | | | | | | | | | | | | | | |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanWrite128PtrSimpleLoop

T

f : : : p=1 —

: : : : p=2 — X

: : : : p=3 —k—
= EE E Rt SRR SRR p=4 —8—
_ e ——

| | | | | | | | | | | | | | | | | | | | |

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanWrite128PtrSimpleLoop

A OWON -

|

B oRokekol

Bandwidth Speedup [1]

1.6

1.5

1.4

1.3

1.2

1.1

0.9

13

21
Array Size log_2 [B]

pmbw 0.6.2



Bandwidth [GiB/s]

45

40

35

30

25

20

15

10

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanWrite128PtrUnrollLoop

L0 O T O

A OWON -

NI
R

20 21 22
Array Size log_2 [B]

31 32
pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanWrite128PtrUnrollLoop

1 I I I I I I I I I I I I I I I I I I
p= ! ! ! ! ! ! ! ! ! ! ! ! !
p=2
p=3
| p=4 - N
i i i i i i i i i i i i i i i i i i
10 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanWrite128PtrUnrollLoop

Ly -~=_—:’3”=- <

Y =y > TR
T

PRI - v LR i - < DR
e R

B oRoRokol

1

2

3 —x—

4 —o— -
|

17

Array Size log_2 [B]

23 24 25 26 27 28 29 30

31 32
pmbw 0.6.2



Bandwidth Speedup [1]

1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

0.9

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanWrite128PtrUnrollLoop

I I I R I I I I I I I I I I I I I I I

L DT T O

A OWON -

|

Array Size log_2 [B]

32
pmbw 0.6.2



Bandwidth [GiB/s]

30

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanRead128PtrSimpleLoop

T T T T T T T T T T T T T T T T T T T T T
B B B B B N B B p=1 +
2 p=2 < —
p=3 —x—
p=4 =
%
| | | | | | | | | | | | | | | | | | | | |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Array Size log_2 [B]

pmbw 0.6.2



Access Time [ns]

5.5

4.5

3.5

2.5

1.5

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanRead128PtrSimpleLoop

T T T T T T T T T T T T T T T T T T T T T
p=1 — : : : : :
p=3 —*— e B + |
i i i i i

10 11 12 26 27 28 29 30 31 32

Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

5.5

4.5

3.5

2.5

1.5

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanRead128PtrSimpleLoop

B oRokeokol

A OWON -

10

11

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Array Size log_2 [B]

31 32
pmbw 0.6.2



Bandwidth Speedup [1]

1.7

1.6

1.5

1.4

1.3

1.2

1.1

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanRead128PtrSimpleLoop

| ¥ |
! . p=1 —t
p=2
- p=3 —_— ¢
p=4
: ' :i: :i: : i::::i:: ' : ' : ' : ' : i:::i:::: i:::i::::i:::i ' ' ' ' ' '
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth [GiB/s]

45

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanRead128PtrUnrollLoop

T T T T T T T T T T T T T T T T T T T T T
: : : : p=1 —t
: p=2 < —
: p=3 —k—
S p=4 — 5
x|
| | | | | | | | | | | | | | | | | | | | |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32

Array Size log_2 [B]

pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanRead128PtrUnrollLoop

T T T O
1o i
AP ON -

P B

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Array Size log_2 [B]

29

30

31 32
pmbw 0.6.2



Bandwidth Speedup [1]

N

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanRead128PtrUnrollLoop

I I I I I I I I I I I I [ I I I I I I I I
: : : : p=1 —
: : p=3 — K
- TR eyt —
— | b e e e | | | | | |
0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

1.9

1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

1

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanRead128PtrUnrollLoop

I
- F T T Ap—
: : p=2
p=3 —x—
N p=4 e |
: ' :i: :i: : i::::i:: ' : ' : ' : ' : i:::i:::: i:::i::::i:::i ' ' ' ' ' '
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth [GiB/s]

22

20

18

16

14

12

10

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanWrite64PtrSimpleLoop

I I I I I I I I I I I [ I I I
: : : : : p=1 —t
: T o A : : p=2 e —
T ,, B Ko [T R . p=3 —k— _]
: A : : : : p=4 —8—
- =
: B T
i i i i i i i i i | i | i i i i i i i i i
10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32
Array Size log_2 [B] pmbw 0.6.2



Access Time [ns]

3.5

25

1.5

0.5

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanWrite64PtrSimpleLoop

I I I I I I I I I I I I I I I I I I I I I
p=1 ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
p:2 = 5
p=3
| p=4 = |
i i i i i i i i i i i i i i i i i i i i i
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanWrite64PtrSimpleLoop

T T T T
AP ON-

Array Size log_2 [B]

30 31 32

pmbw 0.6.2



Bandwidth Speedup [1]

1.7

1.6

1.5

1.4

1.3

1.2

1.1

0.9

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanWrite64PtrSimpleLoop

B eoReoRokoM

IR
RN

%

10

11

12

13

14

15

16

17

18

19

20

Array Size log_2 [B]

21

22

31 32
pmbw 0.6.2



Bandwidth [GiB/s]

90

80

70

60

50

40

30

20

10

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanWrite64PtrUnrollLoop

I I I [ [ I I I I I I I I I I I I [ I I I
: : : : : : : : : : p=1 —t
p=2
p=3 —x—
- . p=4 — 5
| | | | | | | | | | | | | | | | | | | | |
10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Access Time [ns]

3.5

25

1.5

0.5

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanWrite64PtrUnrollLoop

O T T O
S
AN -

I I I I I I I I I I I I I I I
. 20 It 2D RIS OC B 7 — R - S —" / — — . e
: : : : : 6 ‘,Aéﬂ'x?u*u‘:z-m e e T—— e T A
nn
: T T : [
: : : : i
SR~ M
| | | | | | | | | | | | | | |

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

10

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanWrite64PtrUnrollLoop

I I I ] I I I ] I | ] ] ] I ] I I
S

L0 O T O

A OWON -

Array Size log_2 [B]

31 32
pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanWrite64PtrUnrollLoop

I
2 I p=1 _ -
p=2
p=3 —x—
p=4
18F —
0.8 i i i i i i i i i | | i i i i i i i i i i
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth [GiB/s]

16

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanRead64PtrSimpleLoop

I I I [ [ I I I I I I I I I I I I [ I I I
: : : : : : : : : : : : : p=1 —t
: : : p=2 — X
: : : p=3 —k
: : : p=4 —&—
s '-1,-'"“‘~ b " \.;-;»’—“ 1 ]
i i i i i i i i i i i i i i i i i i i i i
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32
Array Size log_2 [B] pmbw 0.6.2



Access Time [ns]

25

N
(&)}

0.5

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanRead64PtrSimpleLoop

T T T O

A OON -

I I [ I I I [ I I I I I [ I I I I
i ; ; ; N
: il ! ! N !
ot
B PR e = B—W—7h i i i i i i i i i

—
o
—
(&)
—
o
—
N
—
(00)
—

22 23 24 25 26 27 28
Array Size log_2 [B]

30 31 32
pmbw 0.6.2



Bandwidth Speedup [1]

5.5

4.5

3.5

2.5

1.5

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanRead64PtrSimpleLoop

I I I I I I I I I I I I I I I I I I I I I
: : : : : : : : : : : : : p=1 —
: : : p=2 — X
: : : p=3 —k
I [ p=4 — 8
L = '-'.’1,.-(; A::\.é‘,—f.,A— 3 —
: e b b e e e | | | | | |
M0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

1.7

1.6

1.5

1.4

1.3

1.2

1.1

1

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanRead64PtrSimpleLoop

I
f I p=1 _—

L _p=2 |
p=3 —x—
p=4

: ' ' ' l" ' : ' ' : """ ' ' ' ' ' '
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth [GiB/s]

80

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanRead64PtrUnrollLoop

L0 O O O

BN -

10

11

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Array Size log_2 [B]

31 32
pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanRead64PtrUnrollLoop

; ; 1 H
- t + f T

T T T O
1
A OON -

0 i i i i i i i i i i i i i i i i i i i i i

10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

10

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanRead64PtrUnrollLoop

I I I [ [ I I I I I I I I I I I I [ I I I
: : p=1 ——
: : p=3 — K
R = —p=4 —a—
L '37’535 o _~ s E _
o : ‘hv@,_:' T = ' : :
— L | ! e e e e ] | | | | | |
10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanRead64PtrUnrollLoop

11
A OWON -

|

B ohokeokol

15 RN S S (O Y U (U Y RN (PO AU SR B ' ' ' ' ' |

10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2




Bandwidth [GiB/s]

16

14

12

10

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanWrite64IndexSimpleLoop

I I I [ [ I I I I I I I I I I I I [ I I I
: : : : : : : : : : : : : p=1 —t
! ! ! : : p=2 —X—
: : : : : p=3 — Kk
- e - L e e —
i i i i i i i i i | i | i i i i i i i i i
10 M 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32
Array Size log_2 [B] pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanWrite64IndexSimpleLoop

S

R MR R h————— R -k — ~ &
e e o s e o
o ‘ ‘ ‘ ‘

T T T O

1

A OON -
Hf
q

T
B

[Z1
H——e : : : : : : : : : : : : :
ST T o MR o W B T e VR VR, o I | | L | | I | | |

.10 11 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2

—_
N



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanWrite64IndexSimpleLoop

T T T T T T T T T T T T T T T T T T T T T
: : : p=1 ——
: | p=3 —x—
B R R p=4 =
KK St
| | | | | | | | | | | | | | | | | | | | |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

1.6

1.5

1.4

1.3

1.2

1.1

0.9

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanWrite64IndexSimpleLoop

i

B ohokeokol

10

11

12

13

14

15

16

17

18

19

20 21 22
Array Size log_2 [B]

23 24 25 26 27 28 29 30 31 32
pmbw 0.6.2



Bandwidth [GiB/s]

80

70

60

50

40

30

20

10

0

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanWrite64IndexUnrollLoop

L0 O O O

ES ES ES £ e

BN -

3

10

11

12

13

14

15

16

17

18

19

20 21 22
Array Size log_2 [B]

23

24

25

26 27 28 29 30

31 32
pmbw 0.6.2



Access Time [ns]

3.5

25

1.5

0.5

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanWrite64IndexUnrollLoop

I I | [ [ [ [ [ | | | | [ [ [ [ | [ [ [ |
p=1 — . . . ! ! !
p=2 —X— N %———————
p=3 —x— : : :
| p=4 —=— _
M T — ++% +—+
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanWrite64IndexUnrollLoop

B oRoRokol

A OWON -

10

11

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Array Size log_2 [B]

30 31 32

pmbw 0.6.2



Bandwidth Speedup [1]

1.8

1.6

1.4

1.2

0.8

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanWrite64IndexUnrollLoop

T

[N R R ) ] R

i

L0 O T T

10

11

12

13

14

15

16

17

18

19

20 21 22
Array Size log_2 [B]

23 24 25 26 27 28 29 30 31 32
pmbw 0.6.2



Bandwidth [GiB/s]

22

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanRead64IndexSimpleLoop

T T T T T T T T T T T T T T T T T T T T T
: : : ) WK 5 a5 ] : p=1 —t
X =2
p=3 —x—
Cp=d e
| | | | | | | | | | | | | | | | | | | | |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32

Array Size log_2 [B]

pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanRead64IndexSimpleLoop

T T T O
1
A OON -

0 i i i i i i i i i i i i i i i i i i i i i
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2




Bandwidth Speedup [1]

5.5

1.5

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanRead64IndexSimpleLoop

A OWON -

T
Y
Y
Y

N Y

10

11

Array Size log_2 [B]

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

pmbw 0.6.2



Bandwidth Speedup [1]

1.7

1.6

1.5

1.4

1.3

1.2

1.1

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanRead64IndexSimpleLoop

i

B ohokeokol

14 ' :i: :i: :i:::i:: ' : ' : ' : ' : i:::i:::: i:::i::::i:::i ' ' ' ' ' '
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
pmbw 0.6.2

Array Size log_2 [B]



Bandwidth [GiB/s]

90

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanRead64IndexUnrollLoop

L0 O T O

A OWON -

10

11

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Array Size log_2 [B]

31 32
pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanRead64IndexUnrollLoop

T T T O
1
A OON -

| | L L | | | | | | | | | | | | |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2




Bandwidth Speedup [1]

10

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanRead64IndexUnrollLoop

L0 O T O

A OWON -

t t t t t —t————+ t t t t t t t t —t+—+ —+ —t—+—t— 1 t t t t ! !
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

1.4

1.2

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanRead64IndexUnrollLoop

B ohokeokol

A OWON -

AARN

: ' ' ' l' ' : ' : ' : ' : " "" ' ' ' ' ' '
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth [GiB/s]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanWrite32PtrSimpleLoop

I I I I I I I I I I I I I I I I I I I I I
: : : : p=1 —t
p=2
p=3 —x—
: p=4 —&—
i i i i i i i i i i i i i i i i i i i i i
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Access Time [ns]

2.2

1.8

1.6

1.4

1.2

0.8

0.6

0.4

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanWrite32PtrSimpleLoop

©T T T O
1
A OON -

Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

4.5

3.5

2.5

1.5

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanWrite32PtrSimpleLoop

‘—‘_-__ S=="

L DT T

e M B Bty Ml B WO

A OWON -

10

11

12

13

14

15

16

17

18

19

20 219 22 23 24 25 26 27 28 29 30
Array Size log_2 [B]

31 32
pmbw 0.6.2



Bandwidth Speedup [1]

1.45

1.4

1.35

1.3

1.25

1.2

1.1

1.05

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanWrite32PtrSimpleLoop

L., O T T DO
11

A OWON -

10

11

12

13

14

15

16

17

18

19

20
Array Size log_2 [B]

21

22

30 31 32
pmbw 0.6.2



Bandwidth [GiB/s]

40

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanWrite32PtrUnrollLoop

L0 O O O

BN -

10

11

12

13

14

15

16

17

18

19

20 21 22 23 24 25 26 27 28 29 30
Array Size log_2 [B]

31 32
pmbw 0.6.2



Access Time [ns]

1.8

1.6

1.4

1.2

0.8

0.6

0.4

0.2

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanWrite32PtrUnrollLoop

I I I I I [ I I I [ I I I I I [ I I I I I
p=1 — : : : : : : : : : : : : : : : : :
p=2 < s SR R R e————— K ——F——— K
p=3 — ‘

_p=4 - 5 _
i\*‘*‘* : T+ +%'+T : —
i i i i i i i i i i i i i i i i i i i i i
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanWrite32PtrUnrollLoop

R oRolkol

DN

* ek

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Array Size log_2 [B]

pmbw 0.6.2



Bandwidth Speedup [1]

1.7

1.6

1.5

1.4

1.3

1.2

1.1

0.9

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanWrite32PtrUnrollLoop

R ookl

1

2

3 —x—

4 —s— 7
|

10

1 12 13 14 15 16 17 18 19 20 21 22
Array Size log_2 [B]

32
pmbw 0.6.2



Bandwidth [GiB/s]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanRead32PtrSimpleLoop

N

L0 O O O

i

A OWON -

H
T T T T T

—t

10

11

12

13

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Array Size log_2 [B]

30

31 32
pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanRead32PtrSimpleLoop

1.8 I I I I I I I I I I I I I I I I I I I I I

i clholholho)
S | I (|
A OON -

0.4 i i i i i i i i i i i i i i i i i i i i i
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2




AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanRead32PtrSimpleLoop

Bandwidth Speedup [1]

I I I I I I I I I I I I I I I I I I I I
: : : : : p=1
: : : p=2+
: : : p=3+
: : : p=4+
P __‘_». X
il 1i1 li lilllilli li li li 1illlillllilllillllillli ! ! ! ! ! !

1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

1.7

1.6

1.5

1.4

1.3

1.2

1.1

1

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanRead32PtrSimpleLoop

= Lf\j &Z \[;/ R e —
p= 3 —*—
p=4 —=—
t il t il t ! t ! +— 1i +— ! t ! t ! t ! t ! t 11?1111 ! t llill 11i +— 1i ! ! ! ! ! !
0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth [GiB/s]

45

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - ScanRead32PtrUnrollLoop

T T T T

A OWON -

10

11

12

13

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Array Size log_2 [B]

31 32
pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - ScanRead32PtrUnrollLoop

1.4 I I I I I I I I I I I I I I I I I I I I I

i clholholho)
S | I (|
A OON -

0 i i i i i i i i i i i i i i i i i i i i i
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2




Bandwidth Speedup [1]

5.5

4.5

3.5

25

1.5

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - ScanRead32PtrUnrollLoop

| I I I I I I I I I I I I I I I I I I I I
! ! ! ! ! ! ! p=1 —t
p=2
p=3 —x—
L “p=4 _
: ' ' ' "' ' : ' ' | ' | "' ' ' ' ' ' '
0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

1

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - ScanRead32PtrUnrollLoop

I
&/L | p=1 ——
: : p=2
n p=3
p=4 —o—
: ' ' ' "' ' ' ' """ ' ' ' ' ' '
10 11 12 13 14 15 16 17 18 19 20 219 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



16

14

12

10

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - PermRead64SimpleLoop

ERIRRL
BN -

L0 O T O

Bandwidth [GiB/s]

o I

—+—+
: : : : S—Sd s e oo o o v . : : : :
| | | i 7T PN RPRIRA PR DRPRDRE % —H— — R * X 5

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Access Time [ns]

180

160

140

120

100

80

60

40

20

0

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - PermRead64SimpleLoop

©T T T O
1
A OON -

10 1

HH

1 12 13

N : k‘

N

BRI,

- N

20
Array Size log_2 [B]

30

31 32
pmbw 0.6.2



Bandwidth Speedup [1]

16

14

12

10

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - PermRead64SimpleLoop

O T T T
11

A OWON -

P TSR
<R ¢

Array Size log_2 [B] pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - PermRead64SimpleLoop

2.8 |

1

B © B o By o By © B

AP ON-
|

10

11

12

13

14

15

16

17

18

19

20 21 22
Array Size log_2 [B]

23

24

25

26

27

28

29

30

31 32
pmbw 0.6.2



Bandwidth [GiB/s]

16

14

12

10

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Bandwidth - PermRead64UnrollLoop

T T T T T T T T T T T T T T T T T T T T T
: : : : : : : : : : p=1 —t
‘ | p=3 —x—
L\ e p=4 = |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2



Access Time [ns]

AMD Athlon 64 X2 5600+ 4GB - Parallel Memory Access Time - PermRead64UnrollLoop
180

ey

©T T T O

160

60 |- .
40 | _

v M——K 2] s} R : : : : : : : : . .
—se—ar R e A - | | | | | | | | | | |

16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Array Size log_2 [B] pmbw 0.6.2

O et :E=..:‘= e se—y
10 11 12 13 14 15




Bandwidth Speedup [1]

16

14

12

10

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth - PermRead64UnrollLoop

L0 O O O

BN -

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Array Size log_2 [B]

31 32
pmbw 0.6.2



Bandwidth Speedup [1]

AMD Athlon 64 X2 5600+ 4GB - Speedup of Parallel Memory Bandwidth (enlarged) - PermRead64UnrollLoop

1

B el o By o By © B

AP ON-
|

10

11

12

13

14

15

16

17

18

19

20 21 22
Array Size log_2 [B]

23

24

25

26

27

28

29

30

31 32
pmbw 0.6.2



