Matrix-Vector Product vs. Outer Product

Matrix-Vector Product vs. Outer Product

Version 0.1-draft-20241013

The Computation Intensity (CI) of MVA is a constant 5.935, and not included in the table. The CI of OPA is YT

and is included in the table.

Base

IPC bits

128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
256
256
256
256
256
256
256
256

fm e b e et e ek e b bk et ek el ek e b bk b ek e ek e b bk et ek e ek e b bk e ek e ek e e ek e e

VRF
DLEN VLEN VRF

bits bytes P

128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
128
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256

orts

512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
512 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W

Comparison of Matrix-Vector Product with Outer Product Accumulators

Datatype
SEW EEW A
bits bits cyc
8 8 1
8§ 16 1
8§ 16 2
8§ 16 4
8§ 32 1
8 32 2
8 32 4
16 16 1
16 16 2
16 16 4
16 32 1
16 32 2
16 32 4
32 32 1
32 32 2
32 32 4
8 8 1
8§ 16 1
8§ 16 2
8§ 16 4
8 32 1
8 32 2
8 32 4
16 16 1
16 16 2
16 16 4
16 32 1
16 32 2
16 32 4
32 32 1
32 32 2
32 32 4
8 8 1
8§ 16 1
8 16 2
8§ 16 4
8§ 32 1
8 32 2
8 32 4
16 16 1

https://www.securerisc.org/RISCVIME/mvtable.html

RVV
CMACM/?;
16x16 16 73 8x16
8x16 16 6.7 8x16
8x16 16 67 -
8x16 16 67 -

- - - 8x16
16x8 8 37 8x8
16x8 8 37 -
16x8 8 37 -
88 8 34 8x8
88 8 34 -
88 8 34 -
16x4 4 18 8x4
16x4 4 18 -
16x4 4 18 -
16x32 16 146 8x32
8x32 16 135 8x32
8x32 16 135 -
8x32 16 135 -

ey
16x16 8 73 8xI6
16x16 8 73 -
16x16 8 73 -
8x16 8 67 8xI6
8x16 8 67 -
8x16 8 67 -
16x8 4 37 88
16x8 4 37 -
16x8 4 37 -
16x32 32 146 8x32
8x32 32 135 8x32
8x32 32 135 -
8x32 32 135 -

ey
16x16 16 73 8xI6

MVA

loop MAC RVYV load
cyc /cyc ratio ratio

86
86

36
86
86
86

62
62

0
0
0
0

86
86

86

86

34
34

34
17

17

4.7%
5.1x%

0.7x
1.1x

1.1x

OPA

acc MAC

¢ bytes

/cye

10/13/24, 07:38

RVV MVA load
ratio ratio ratio
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Matrix-Vector Product vs. Outer Product

256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
256
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512

g S g T S Vg GV GG GG S

256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
512 2048 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W

16
16
16
16
16
32
32
32

O OO0 OO OO OO 0 O

O OO0 OO 00 OO 0 O

16
16
16
16
16

16
16
32
32
32
32
32
32

8
16
16
16
32
32
32
16
16
16
32
32
32
32
32
32

8
16
16
16
32
32
32
16
16
16
32
32
32
32
32
32

8
16
16
16
32
32
32
16
16
16
32
32
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16x16
16x16
8x16
8x16
8x16
16x8
16x8
16x8
16x64
8x64
8x64
8x64

16x32
16x32
16x32
8x32
8x32
8x32
16x16
16x16
16x16
16x64
8x64
8x64
8x64

16x32
16x32
16x32
8x32
8x32
8x32
16x16
16x16
16x16
16x128
8x128
8x128
8x128

16x64
16x64
16x64
8x64
8x64

16
16
16
16
16

32
32
32
32

16
16
16
16
16
16

64
64
64
64

32
32
32
32
32
32
16
16
16
64
64
64
64

32
32
32
32
32

7.3 -
7.3 -
6.7 8x16
6.7 -
6.7 -
37 8x8
3.7 -
3.7 -
29.3 8x64
26.9 8x64
26.9 -
26.9 -

14.6 8x32
14.6 -
14.6 -
13.5 8x32
13.5 -
13.5 -

7.3 8x16

7.3 -

7.3 -
29.3 8x64
26.9 8x64
26.9 -
26.9 -
- 8x64

14.6 8x32
14.6 -
14.6 -
13.5 8x32
13.5 -
13.5 -
7.3 8x16
7.3 -
7.3 -
58.5 8x128
53.9 8x128
53.9 -
53.9 -
- 8x128

29.3 8x64
293 -
293 -
269 8x64
26.9 -
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Matrix-Vector Product vs. Outer Product

1024 4096 3R1W

1024 4096 3R1W

1024 4096 3R1W

1024 4096 3R1W
VRF

DLEN VLEN VRF

1 512
1 512
1 512
1 512
Base
IPC bits
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128
2 128

bits bytes ports

128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W

128 512 3R1W

128 512 3R1W
128 512 3R1W

128 512 3R1W

128 512 3R1W
128 512 3R1W

128 512 3R1W
128 512 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W
256 1024 3R1W

256 1024 3R1W
256 1024 3R1W

256 1024 3R1W

256 1024 3R1W
256 1024 3R1W

256 1024 3R1W

256 1024 3R1W

16 32 4
32 32 1
32 32 2
32 32 4
Datatype
SEW EEW A
bits bits cyc
8 8 1
8§ 16 1
8§ 16 2
8§ 16 4
8§ 32 1
8 32 2
8 32 4
16 16 1
16 16 2
16 16 4
16 32 1
16 32 2
16 32 4
32 32 1
32 32 2
32 32 4
8 8 1
8§ 16 1
8 16 2
8§ 16 4
8§ 32 1
8 32 2
8 32 4
16 16 1
16 16 2
16 16 4
16 32 1
16 32 2
16 32 4
32 32 1
32 32 2
32 32 4
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8x64 32
16x32 16
16x32 16
16x32 16

RVV
CMAC
16x16 16

8x16 16

8x16 16

8x16 16

16x8 8

16x8 8

16x8 8

8x8 8
8x8 8
8x8 8

16x4 4

16x4 4

16x4 4
16x32 16

8x32 16

8x32 16

8x32 16
16x16 8
16x16 8
16x16 8

8x16 8

8x16 8

8x16 8

16x8 4

16x8 4

16x8 4

269
14.6
14.6
14.6

MAC
/eye
135
11.6
11.6
11.6

6.7

6.7

6.7
5.8

5.8

5.8
34

34
34
16.0
160

16.0
16.0

8.0

8.0

8.0
8.0

8.0

8.0
4.0

4.0

4.0

8x32 62 95 6.5x 0.5x

MVA

B loop MAC RVYV load
cyc /cyc ratio ratio

8x16 46 64 4.8x 0.7x
8x16 46 64 55x 1.1x

8x16 46 64 - -

8x8 46 32 48x 1.1x
4 cycle variant of OPA

4 cycle variant of OPA
8x8 46 32 5.5x 1.5x
4 cycle variant of OPA

4 cycle variant of OPA
8x4 46 16 4.8x 1.8x
4 cycle variant of OPA

4 cycle variant of OPA
4 cycle variant of OPA
8x32 62 95 59x 0.5x
8x32 62 95 59x 0.9x

8x32 62 95 - -

8x16 62 47 59x 0.7x
4 cycle variant of OPA

4 cycle variant of OPA

8x16 62 47 59x 1.1x
4 cycle variant of OPA

4 cycle variant of OPA

8x8 62 24 59x 1.1x
4 cycle variant of OPA

4 cycle variant of OPA

16x16
16x16
16x16
32x32
16x16
16x16
32x32
8x8
16x16
8x8
16x16
16x16
8x8
16x16
8x8
16x16
16x16
4x4
8x8
4x4
8x8
8x8
16x16
16x16
16x16
16x16
32x32
16x16
16x16
32x32
8x8
16x16
8x8
16x16
16x16
8x8
16x16
8x8
16x16
16x16
4x4
8x8
4x4
8x8
8x8
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OPA

acc MAC RVV MVA load
bytes /cyc ratio ratio ratio
256 128 8 9.5x 20x 14x
512 128 8 11.0x 2.0x 1.4x
512 128 8 11.0x 2.0x 1.4x
2048 256 1622.0x 4.0x 2.8x
1024 128 8 - 20x 14x
1024 128 8 - 20x 14x
4096 256 16 - 40x 2.8x
128 32 4 48x 10x 0.7x
512 64 8 8x 20x 14x
128 32 4 48x 10x 0.7x
512 64 8 8x 20x 14x
512 64 8 9.5x 20x 14x
256 32 4 55x 1.0x 0.7x
1024 64 8 8x 2.0x 14x
256 32 4 55x 1.0x 0.7x
1024 64 8 8x 2.0x 14x
1024 64 811.0x 2.0x 1.4x
64 8 2 24x 0.5%x 0.3x
256 16 4  4x 1.0x 0.7x
64 8 2 24x 0.5%x 0.3x
256 16 4  4x 1.0x 0.7x
256 16 4 48x 1.0x 0.7x
1024 32 8 8x 2.0x 14x
256 128 8 8.0x 1.3x 14x
512 128 8 8.0x 1.3x 14x
512 128 8 8.0x 1.3x 14x
2048 256 16 16.0x 2.7x 2.8x
1024 128 8 - 1.3x 14x
1024 128 8 - 1.3x 14x
4096 256 16 - 27x 2.8x
128 32 4 40x 0.7x 0.7x
512 64 8 8x 1.3x 14x
128 32 4 40x 0.7x 0.7x
512 64 8 8x 1.3x 14x
512 64 8 80x 1.3x 14x
256 32 4 40x 0.7x 0.7x
1024 64 8 8x 13x 14x
256 32 4 40x 0.7x 0.7x
1024 64 8 8x 13x 14x
1024 64 8 80x 13x 1.4x
64 8 2 20x 0.3x 0.3x
256 16 4 4x 0.7x 0.7x
64 8 2 20x 0.3x 0.3x
256 16 4 4x 0.7x 0.7x
256 16 4 4.0x 0.7x 0.7x
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256
256
256
256
256
256
256
256
256
256
256
256
256
256

NN NN NN DN NN NN DN

[\

256

256
256
256
256
256
256
256
256
256
256
256
256
256
256
256

[NSTN (SR NS I \O T (ST (S I (O RN (ST S B O RN (OB S 2 “ 2 (Sl 8]

[\

256

256
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512

[NSTN (SR NS I \O T (S S R (O I (O T (S B O R SR SN “ 2 (Sl (S )

256
256
256
256
256
256
256
256
256
256
256
256
256
256

256

256
512
512
512
512
512
512
512
512
512
512
512
512
512
512

512

512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512

1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W

1024 3R1W

1024 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W

2048 3R1W

2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W

O OO0 OO OO OO 0 O

16
16
16
16
16
32

32

32

O OO0 OO OO OO 0 O

16
16
16
16
16
32

32

32

O OO0 OO 00 OO 0 O

16
16
16
16
16
16
32
32

8
16
16
16
32
32
32
16
16
16
32
32
32
32

32

32

8
16
16
16
32
32
32
16
16
16
32
32
32
32

32

32

8
16
16
16
32
32
32
16
16
16
32
32
32
32
32
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16x32
8x32
8x32
8x32

16x16
16x16
16x16
8x16
8x16
8x16
16x8

16x8

16x8
16x64
8x64
8x64
8x64

16x32
16x32
16x32
8x32
8x32
8x32
16x16

16x16

16x16
16x64
8x64
8x64
8x64

16x32
16x32
16x32
8x32
8x32
8x32
16x16
16x16

32
32
32
32

16
16
16
16
16
16

32
32
32
32

16
16
16
16
16
16

64
64
64
64

32
32
32
32
32
32
16
16

26.9
233
233
233

135
135
135
11.6
11.6
11.6

6.7

6.7

6.7
320
320
320
320

16.0
16.0
16.0
16.0
16.0
16.0

8.0

8.0

8.0
539
46.5
46.5
46.5

26.9
26.9
26.9
233
233
233
135
135

4 cycle variant of OPA

8x32 46
8x32 46

8x32 46

8x8 46

128 4.8x 0.5x
128 5.5% 0.9x

32 48x 1.1x

4 cycle variant of OPA

4 cycle variant of OPA

8x64 62
8x64 62

8x64 62
8x32 62
8x32 62

8x16 62

190 59x 0.5x
190 59x 0.8x

47 59%x 0.7x

4 cycle variant of OPA

4 cycle variant of OPA

8x64 46
8x64 46

8x64 46
8x32 46
8x32 46

8x16 46

256 4.8x 0.5x
256 5.5% 0.8x

256 - -

128 4.8x 0.5x

128 5.5x

16x16
32x32
32x32
32x32
64x64
32x32 4096
32x32 4096
64x64 16384
16x16 512
16x16 512
32x32 2048
16x16 1024
16x16 1024
32x32 4096

8x8 256
16x16 1024

8x8 256
16x16 1024
16x16 1024
32x32 1024
32x32 2048
32x32 2048
64x64 8192
32x32 4096
32x32 4096
64x64 16384
16x16 512
16x16 512
32x32 2048
16x16 1024
16x16 1024
32x32 4096

8x8 256
16x16 1024

8x8 256
16x16 1024
16x16 1024
64x64 4096
64x64 8192
64x64 8192

1024
1024
2048
2048
8192

- 128x128 32768

64x64 16384
64x64 16384

- 128x128 65536

32x32
32x32
64x64
32x32 4096
32x32 4096
64x64 16384
16x16 1024
16x16 1024

2048
2048
8192

10/13/24, 07:38

32 8 8
512 16 19.0x
512 16 22.0x
512 16 22.0x

1024 32 44.0x
512 16 -
512 16 -
1024 32 -
128 8 9.5x
128 8 9.5x
256 16 19.0x
128 8 11.0x
128 8 11.0x
256 16 22.0x

32 4 48x

64 8 8x

32 4 48x

64 8 8x

64 8 9.5x
512 16 16.0x
512 16 16.0x
512 16 16.0x

1024 32 32.0x
512 16 -
512 16 -
1024 32 -
128 8 8.0x
128 8 8.0x
256 16 16.0x
128 8 8.0x
128 8 8.0x
256 16 16.0x

32 4 40x

64 8 8x

32 4 40x

64 8 8x

64 8 8.0x

2048 32 38.0x
2048 32 44.0x
2048 32 44.0x

1.3x
4.0x
4.0x
4.0x
8.0x
4.0x
4.0x
8.0x
2.0x
2.0x
4.0x
2.0x
2.0x
4.0x
1.0x
2.0x
1.0x
2.0x
2.0x
2.7x
2.7x
2.7x
5.4x%
2.7x
2.7x
5.4x%
1.3x
1.3x
2.7x
1.3x
1.3x
2.7x
0.7x
1.3x
0.7x
1.3x
1.3x
8.0x
8.0x
8.0x

1.4x
2.8%
2.8%
2.8%
5.5%
2.8%
2.8%
5.5%
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
2.8%
2.8%
2.8%
5.5%
2.8%
2.8%
5.5%
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
5.5%
5.5%
5.5%

4096 64 88.0x 16.0x 11.0x

2048 32
2048 32
4096 64

- 8.0x 5.5x
- 8.0x 5.5x
-16.0x 11.0x

512 16 19.0x 4.0x 2.8x

512 16 19.0x
1024 32 38.0x
512 16 22.0x
512 16 22.0x
1024 32 44.0x
128 8 9.5x
128 8 9.5x

4.0x
8.0x
4.0x
4.0x
8.0x
2.0x
2.0x

2.8%
5.5%
2.8%
2.8%
5.5%
1.4x
1.4x
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512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512

DN NN NN NN NDNDNDDND DN

=
o
172]
®

512 2048 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W

VRF

DLEN VLEN VRF

IPC bits

128
128
128
128
128
128
128
128

W W W W W W W W

3128

3128
3128

3128

3128
3128

3128

3128

128
128
128
128
128
128
128
128

W W W W W W W W

bits bytes ports

128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128 512 3R1W
128
128

512 3R1W
512 3R1W
128 512 3R1W

128
128

512 3R1W
512 3R1W

128 512 3R1W

128 512 3R1W
128
128
128
128
128
128
128
128

512 6R1W
512 6R1W
512 6R1W
512 6R1W
512 6R1W
512 6R1W
512 6R1W
512 6R1W

32 32 4 16x16
8 8 116x128
8 16 1 8x128
8 16 2 8x128
8 16 4 8x128
8§ 32 1 -
8 32 2 -
8 32 4 -

16 16 1 16x64

16 16 2 16x64

16 16 4 16x64

16 32 1 8x64

16 32 2 8x64

16 32 4 8x64

32 32 1 16x32

32 32 2 16x32

32 32 4 16x32

Datatype

SEW EEW A C
bits bits cyc
8 8 1 16x16
8 16 1 8xl6
8 16 2 8xl6
8 16 4 8xl6
8§ 32 1 -
8 32 2 -
8 32 4 -

16 16 1 16x8

16 16 2 16x8

16 16 4 16x8

16 32 1 8x8

16 32 2  8x8

16 32 4  8x8

32 32 1 16x4

32 32 2 16x4

32 32 4 16x4
8 8 1 16x16
8 16 1 8xl6
8 16 2 8xl6
8 16 4 8xl6
8§ 32 1 -
8 32 2 -
8 32 4 -

16 16 1 16x8
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16
64
64
64
64

32
32
32
32
32
32
16
16
16
RVV

MAC

135 - - - - -
640 8x128 62 380 59x 0.4x
640 8x128 62 380 59x 0.8x
64.0 - - - - -
64.0 - - - -
-8x128 62 380 - -
320 8x64 62 190 59x 0.5x
320 - - - - -
320 - - - - -
320 8x64 62 190 59x 0.8x
320 - - - - -
320 - - - - -
160 8x32 62 95 59x 0.5x
16.0 - - - - -
16.0 - - - - -
MVA
MAC B loop MAC RVYV load
leye cyc /cyc ratio ratio
160 8x16 46 64 4.0x 0.7x
160 8x16 46 64 40x 1.1x
16.0 - - - - -
16.0 - - - - -
- 8x16 46 64 - -
80 8x8 46 32 40x 1.1x
4 cycle variant of OPA
8.0 - - - - -
4 cycle variant of OPA
8.0 - - - - -
80 8x8 46 32 40x 1.5%
4 cycle variant of OPA
8.0 - - - - -
4 cycle variant of OPA
8.0 - - - - -
40 8x4 46 16 4.0x 1.8x
4 cycle variant of OPA
40 - - - - -
4 cycle variant of OPA
40 - - - - -
4 cycle variant of OPA
160 8x16 31 95 59x 0.7x
160 8x16 31 95 59x 1.I1x
16.0 - - - - -
16.0 - - - - -
- 816 31 95 - -
80 8x8 31 47 59x 1.1x
4 cycle variant of OPA

32x32 4096
64x64 4096
64x64 8192
64x64 8192

- 128x128 32768

64x64 16384
64x64 16384

- 128x128 65536

32x32
32x32
64x64
32x32 4096
32x32 4096
64x64 16384
16x16 1024
16x16 1024
32x32 4096

2048
2048
8192

ace bytes

256
512
512
2048
1024
1024
4096
128
512
128
512
512
256
1024
256
1024
1024
64
256
64
256
256
1024
256
512
512
2048
1024
1024
4096
128
512

16x16
16x16
16x16
32x32
16x16
16x16
32x32
8x8
16x16
8x8
16x16
16x16
8x8
16x16
8x8
16x16
16x16
4x4
8x8
4x4
8x8
8x8
16x16
16x16
16x16
16x16
32x32
16x16
16x16
32x32
8x8
16x16

acc MAC I RVV MVA

10/13/24, 07:38

256 16 19.0x 4.0x 2.8x
2048 3232.0x 54x 5.5x
2048 3232.0x 54x 5.5x
2048 32320x 54x 5.5x
4096 64 64.0x 10.8x 11.0x
2048 32 - 54x 55x
2048 32 - 54x 55x
4096 64 - 10.8x 11.0x

512 16 16.0x 2.7x 2.8x

512 16 16.0x 2.7x 2.8x
1024 3232.0x 54x 5.5%

512 16 16.0x 2.7x 2.8x

512 16 16.0x 2.7x 2.8x
1024 32 32.0x 54x 5.5%

128 8 8.0x 1.3x 14x

128 8 8.0x 1.3x 14x

256 16 16.0x 2.7x 2.8x

OPA

load
ratio

1.4x
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
0.7x
1.4x
0.7x
1.4x
1.4x
0.3%
0.7x
0.3%
0.7x
0.7x
1.4x
1.4x
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x

ratio
2.0x
2.0x
2.0x
4.0x
2.0x
2.0x
4.0x
1.0x
2.0x
1.0x
2.0x
2.0x
1.0x
2.0x
1.0x
2.0x
2.0x
0.5%
1.0x
0.5%
1.0x
1.0x
2.0x
1.3x
1.3x
1.3x
2.7
1.3x
1.3x
2.7
0.7x
1.3x

/cye ratio
128 8 8.0x
128 8 8.0x
128 8 8.0x
256 16 16.0x
128 8 -
128 8 -
256 16 -
32 4.0x
64 8x
32 4.0x
64 8x
64 8.0x
32 4.0x
64 8x
32 4.0x
64 8x
64 8.0x
8 2.0x
16 4x
8 2.0x
16 4x
16 4.0x
32 8%
128 8.0x
128 8.0x
128 8 8.0x
256 16 16.0x
128 8 -
128 8 -
256 16 -
32 4 40x
64 8 8x

o <lie cRe I N =T "2 N \S Ie < Re SR S e SR e e R e A
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Matrix-Vector Product vs. Outer Product

3

W W W W W Ww w w

W W W W W Ww w w

128

128
128

128

128
128

128

128

128
128
128
128
128
128
128
128

128

128
128

128

128
128

128

128

128
128
128
128
128
128
128
128

128

128
128

128

128

128
128

128

128
128

128

128

256
256
256
256
256
256
256
256

256

256
256

256

256
256

256

256

256
256
256
256
256
256
256
256

256

256
256

256

512 6R1W

512 6R1W
512 6R1W

512 6R1W

512 6R1W
512 6R1W

512 6R1W

512 6R1W

1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W

1024 3R1W

1024 3R1W
1024 3R1W

1024 3R1W

1024 3R1W
1024 3R1W

1024 3R1W

1024 3R1W

1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W

1024 6R1W

1024 6R1W
1024 6R1W

1024 6R1W

16

16
16

16

16
32

32

32

O OO0 00 OO OO0 OO O

16

16
16

16

16
32

32

32

O OO0 OO 00 OO 0 O

16

16
16

16

16

16
32

32

32
32

32

32

8
16
16
16
32
32
32
16

16

16
32

32

32
32

32

32

8
16
16
16
32
32
32
16

16

16
32

32

https://www.securerisc.org/RISCVIME/mvtable.html
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16x8

16x8
8x8

8x8

8x8
16x4

16x4

16x4

16x32

8x32

8x32
8x32

16x16

16x16

16x16
8x16

8x16

8x16
16x8

16x8

16x8

16x32

8x32

8x32
8x32

16x16

16x16

16x16
8x16

8x16

8.0

8.0
8.0

8.0

8.0
40

40

40

16.0

16.0

16.0
16.0

8.0

8.0

8.0
8.0

8.0

8.0
40

40

40

16.0

16.0

16.0
16.0

8.0

8.0

8.0
8.0

8.0

4 cycle variant of OPA
8x8 31 47 59x 1.5x
4 cycle variant of OPA

4 cycle variant of OPA
8x4 31 24 59x 1.8x
4 cycle variant of OPA

4 cycle variant of OPA

4 cycle variant of OPA
8x32 62 95 59x 0.5x
8x32 62 95 59x 09x

8x32 62

8x16 62 47 59x 0.7x
4 cycle variant of OPA

4 cycle variant of OPA
8x16 62 47 59x 1.1x
4 cycle variant of OPA

4 cycle variant of OPA

8x8 62 24 59x 1.1x
4 cycle variant of OPA

4 cycle variant of OPA

4 cycle variant of OPA
8x32 62 95 59x 0.5x
8x32 62 95 59x 09x

8x32 62 95 - -

8x16 62 47 59x 0.7x
4 cycle variant of OPA

4 cycle variant of OPA

8x16 62 47 59x 1.1x
4 cycle variant of OPA

8x8
16x16
16x16
8x8
16x16
8x8
16x16
16x16
4x4
8x8
4x4
8x8
8x8
16x16
16x16
16x16
16x16
32x32
16x16
16x16
32x32
8x8
16x16
8x8
16x16
16x16
8x8
16x16
8x8
16x16
16x16
4x4
8x8
4x4
8x8
8x8
16x16
16x16
16x16
16x16
32x32
16x16
16x16
32x32
8x8
16x16
8x8
16x16
16x16
8x8
16x16
8x8

128
512
512
256
1024
256
1024
1024
64
256
64
256
256
1024
256
512
512
2048
1024
1024
4096
128
512
128
512
512
256
1024
256
1024
1024
64
256
64
256
256
1024
256
512
512
2048
1024
1024
4096
128
512
128
512
512
256
1024
256

32
64
64
32
64
32
64
64

16

16
16
32
128
128
128
256
128
128
256
32
64
32
64
64
32
64
32
64
64

16

16
16
32
128
128
128
256
128
128
256
32
64
32
64
64
32
64
32

10/13/24, 07:38

4.0x
8x
8.0x
4.0x
8x
4.0x
8x
8.0x
2.0x
4x
2.0x
4x
4.0x
8x
8.0x
8.0x
8.0x
16.0x

1

0 00 QN ©® 0 0 0 A~ AN BN OO0 B~ 0O S~

—
o)

4.0x
8x
4.0x
8x
8.0x
4.0x
8x
4.0x
8x
8.0x
2.0x
4x
2.0x
4x
4.0x
8x
8.0x
8.0x
8.0x

16 16.0x

e <lie IiNe) Nle SN SN e R L S N \S Be ol SR S e SR S e cRe SR S

—_
[e)}
1

4.0x
8x
4.0x
8x
8.0x
4.0x
8x
4.0x

B~ 0 b~ 00 0 B~ 0 b

0.7x
1.3x
1.3x
0.7x
1.3x
0.7x
1.3x
1.3x
0.3x
0.7x
0.3x
0.7x
0.7x
1.3x
1.3x
1.3x
1.3x
2.7x
1.3x
1.3x
2.7x
0.7x
1.3x
0.7x
1.3x
1.3x
0.7x
1.3x
0.7x
1.3x
1.3x
0.3x
0.7x
0.3x
0.7x
0.7x
1.3x
1.3x
1.3x
1.3x
2.7x
1.3x
1.3x
2.7x
0.7x
1.3x
0.7x
1.3x
1.3x
0.7x
1.3x
0.7x

0.7x
1.4x
1.4x
0.7x
1.4x
0.7x
1.4x
1.4x
0.3x
0.7x
0.3x
0.7x
0.7x
1.4x
1.4x
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
0.7x
1.4x
0.7x
1.4x
1.4x
0.3x
0.7x
0.3x
0.7x
0.7x
1.4x
1.4x
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
0.7x
1.4x
0.7x
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3128
3128

3128

3128

256
256
256
256
256
256
256
256
256
256
256
256
256
256

W W W W W W W W W W W W WwWw w

w

256

256
256
256
256
256
256
256
256
256
256
256
256
256
256
256

W W W W W W W W W W W W W w w

w

256

256
256
256
256
256
256
256
256
256

W W W W W W W W W

256
256

256

256

256
256
256
256
256
256
256
256
256
256
256
256
256
256

256

256
256
256
256
256
256
256
256
256
256
256
256
256
256
256

256

256
512
512
512
512
512
512
512
512

1024 6R1W
1024 6R1W

1024 6R1W

1024 6R1W

1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W
1024 3R1W

1024 3R1W

1024 3R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W
1024 6R1W

1024 6R1W

1024 6R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W

16
32

32

32

0 0 0 0 0 0 X

16
16
16
16
16
32

32

32

0 0 0 0 0 0 X

16
16
16
16
16
32

32

32

0 0 0 0 0 O X

32
32

32

32

8
16
16
16
32
32
32
16
16
16
32
32
32
32

32

32

8
16
16
16
32
32
32
16
16
16
32
32
32
32

32

32

8
16
16
16
32
32
32
16

https://www.securerisc.org/RISCVIME/mvtable.html
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8x16
16x8

16x8

16x8

16x32
8x32
8x32
8x32

16x16
16x16
16x16
8x16
8x16
8x16
16x8

16x8

16x8
16x32
8x32
8x32
8x32

16x16
16x16
16x16
8x16
8x16
8x16
16x8

16x8

16x8
16x64
8x64
8x64
8x64

16x32

~

32
32
32
32

16
16
16
16
16
16

32
32
32
32

16
16
16
16
16
16

32
32
32
32

16

8.0
4.0

4.0

4.0

320
320
320
320

16.0
16.0
16.0
16.0
160
16.0

8.0

8.0

8.0
320
320
320
320

16.0
160
160
16.0
160
16.0

8.0

8.0

8.0
320
320
320
320

16.0

4 cycle variant of OPA

8x8 62 24 59x 1.1x
4 cycle variant of OPA

4 cycle variant of OPA

4 cycle variant of OPA

8x32 46 128 4.0x 0.5x
8x32 46 128 4.0x 0.9%
8x32 46 128 - -
8x16 46 64 4.0x 0.7x
8x16 46 64 40x 1.1x
8x8 46 32 40x 1.1x
4 cycle variant of OPA

4 cycle variant of OPA

8x32 31 190 59x 0.5x
8x32 31 190 59x 0.9x
8x32 31 190 - -
8x16 31 95 59x 0.7x
8x16 31 95 59x 1.1x
8x8 31 47 59x 1.1x
4 cycle variant of OPA

4 cycle variant of OPA

8x64 62 190 59x 0.5x
8x64 62 190 59x 0.8x
8x64 62 190 - -
8x32 62 95 59x 0.5x

10/13/24, 07:38

16x16 1024 64 8 8x
16x16 1024 64 8 8.0x
4x4 o4 8 2 2.0x

8x8 256 16 4 4x

4x4 o4 8 2 20x

8x8 256 16 4 4x

8x8 256 16 4 4.0x
16x16 1024 32 8 8x
32x32 1024 512 16 16.0x
32x32 2048 512 16 16.0x
32x32 2048 512 16 16.0x
64x64 8192 1024 32 32.0x
32x32 4096 512 16 -
32x32 4096 512 16 -
64x64 16384 1024 32 -
16x16 512 128 8 8.0x
16x16 512 128 8 8.0x
32x32 2048 256 16 16.0x
16x16 1024 128 8 8.0x
16x16 1024 128 8 8.0x
32x32 4096 256 16 16.0x

8x8 256 32 4 4.0x
16x16 1024 64 8 8x

8x8 256 32 4 4.0x
16x16 1024 64 8 8x
16x16 1024 64 8 8.0x
32x32 1024 512 16 16.0x
32x32 2048 512 16 16.0x
32x32 2048 512 16 16.0x
64x64 8192 1024 32 32.0x
32x32 4096 512 16 -
32x32 4096 512 16 -
64x64 16384 1024 32 -
16x16 512 128 8 8.0x
16x16 512 128 8 8.0x
32x32 2048 256 16 16.0x
16x16 1024 128 8 8.0x
16x16 1024 128 8 8.0x
32x32 4096 256 16 16.0x

8x8 256 32 4 4.0x
16x16 1024 64 8 8x

8x8 256 32 4 4.0x
16x16 1024 64 8 8x
16x16 1024 64 8 8.0x
32x32 1024 512 16 16.0x
32x32 2048 512 16 16.0x
32x32 2048 512 16 16.0x
64x64 8192 1024 32 32.0x
32x32 4096 512 16 -
32x32 4096 512 16 -
64x64 16384 1024 32 -
16x16 512 128 8 8.0x

1.3x
1.3x
0.3%
0.7x
0.3%
0.7x
0.7x
1.3x
4.0x
4.0x
4.0x
8.0x
4.0x
4.0x
8.0x
2.0x
2.0x
4.0x
2.0x
2.0x
4.0x
1.0x
2.0x
1.0x
2.0x
2.0x
2.7
2.7
2.7
5.4x%
2.7
2.7
5.4x%
1.3x
1.3x
2.7
1.3x
1.3x
2.7
0.7x
1.3x
0.7x
1.3x
1.3x
2.7
2.7
2.7
5.4x%
2.7
2.7
5.4x%
1.3x

1.4x
1.4x
0.3%
0.7x
0.3%
0.7x
0.7x
1.4x
2.8%
2.8%
2.8%
5.5%
2.8%
2.8%
5.5%
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
2.8%
2.8%
2.8%
5.5%
2.8%
2.8%
5.5%
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
2.8%
2.8%
2.8%
5.5%
2.8%
2.8%
5.5%
1.4x
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256
256
256
256
256
256

W W W W w w

w

256

256
256
256
256
256
256
256
256
256
256
256
256
256
256
256

W W W W W W W WwWWwWwwwww

w

256

256
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512

W W W W W W W W W W W WWWWWWWWWwWwwwww

512
512
512
512
512
512

512

512
512
512
512
512
512
512
512
512
512
512
512
512
512
512

512

512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512

2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W

2048 3R1W

2048 3R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W

2048 6R1W

2048 6R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 3R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W
2048 6R1W

16
16
16
16
16
32

32

32

O OO0 OO OO OO 0 O

16
16
16
16
16
32

32

32

O OO0 OO OO OO 0 O

16
16
16
16
16
32

32

O OO0 OO OO OO OO o

16
16
32
32
32
32

32

32

8
16
16
16
32
32
32
16
16
16
32
32
32
32

32

32

8
16
16
16
32
32
32
16
16
16
32
32
32
32
32
32

8
16
16
16
32
32
32
16
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16x32
16x32
8x32
8x32
8x32
16x16

16x16

16x16
16x64
8x64
8x64
8x64

16x32
16x32
16x32
8x32
8x32
8x32
16x16

16x16

16x16
16x64
8x64
8x64
8x64

16x32
16x32
16x32
8x32
8x32
8x32
16x16
16x16
16x16
16x64
8x64
8x64
8x64

16x32

16
16
16
16
16

32
32
32
32

16
16
16
16
16
16

64
64
64
64

32
32
32
32
32
32
16
16
16
64
64
64
64

32

16.0
16.0
16.0
16.0
16.0

8.0

8.0

8.0
320
320
320
320

16.0
16.0
16.0
16.0
16.0
16.0

8.0

8.0

8.0
64.0
64.0
64.0
64.0

320
320
320
320
320
320
16.0
16.0
16.0
64.0
64.0
64.0
64.0

320

8x32 62

8x16 62

8x64 62
8x64 62

8x64 62
8x32 62
8x32 62

8x16 62

4 cycle variant of OPA

8x64 46
8x64 46

8x64 4é
8x3£ 4é
8x3£ 4é
8x1é 4&

8x64 31
8x64 31

8x64 31

8x32 31

95 59% 0.9x%

47 59%x 0.7x
4 cycle variant of OPA

190
190

47

256
256

4 cycle variant of OPA

5.9x
5.9x

5.9%

4 cycle variant of OPA

4.0x
4.0x

- 16x16
32x32
16x16
- 16x16
32x32
8x8
16x16
8x8
16x16
- 16x16
0.5x  32x32
0.8x  32x32
- 32x32

- 64x64

- 32x32 4096

- 32x32 4096

- 64x64 16384
16x16 512
- 16x16 512
- 32x32 2048
16x16 1024
- 16x16 1024

- 32x32 4096
0.7x 8x8 256
16x16 1024
8x8 256
16x16 1024
- 16x16 1024
0.5x  64x64 4096
0.8x 64x64 8192
- 64x64 8192

- 128x128 32768

- 64x64 16384

- 64x64 16384

- 128%128 65536
0.5x  32x32 2048
- 32x32 2048

- 64x64 8192
32x32 4096
- 32x32 4096
- 64x64 16384
16x16 1024
- 16x16 1024

- 32x32 4096
0.5x  64x64 4096
0.8x 64x64 8192
- 64x64 8192

- 128x128 32768

- 64x64 16384

- 64x64 16384

- 128%128 65536
0.5x  32x32 2048

512
2048
1024
1024
4096

256
1024

256
1024
1024
1024
2048
2048
8192

10/13/24, 07:38

128
256
128

8 8.0x 1.3x
16 16.0x 2.7x
8 8.0x 1.3x
128 8 8.0x 1.3x
256 16 16.0x 2.7x
32 4 40x 0.7x
64 8 8x 1.3x
32 4 40x 0.7x
64 8 8x 1.3x
64 8 80x 1.3x
512 16 16.0x 2.7x
512 16 16.0x 2.7x
512 16 16.0x 2.7x
1024 32 32.0x 5.4x
512 16 - 2.7x%
512 16 - 2.7x%
1024 32 - 54x
128 8 8.0x 1.3x
128 8 8.0x 1.3x
256 16 16.0x 2.7x
128 8 8.0x 1.3x
128 8 8.0x 1.3x
256 16 16.0x 2.7x
32 4 40x 0.7x
64 8 8x 1.3x
32 4 40x 0.7x
64 8 8x 1.3x
64 8 80x 1.3x
2048 32 32.0x 8.0x
2048 3232.0x 80x 5.5x
2048 3232.0x 80x 5.5x
4096 64 64.0x 16.0x 11.0x
2048 32 - 8.0x 5.5x
2048 32 - 8.0x 5.5x
4096 64 -16.0x 11.0x
512 16 16.0x 4.0x 2.8x
512 16 16.0x 4.0x 2.8x
1024 3232.0x 8.0x 5.5x
512 16 16.0x 4.0x 2.8x
512 16 16.0x 4.0x 2.8x
1024 3232.0x 8.0x 5.5x
128 8 8.0x 20x 14x
128 8 8.0x 20x 1.4x
256 16 16.0x 4.0x 2.8x
2048 3232.0x 54x 5.5x
2048 3232.0x 54x 5.5x
2048 3232.0x 54x 5.5x
4096 64 64.0x 10.8x 11.0x
2048 32 - 54x 55x
2048 32 - 54x 55x
4096 64 -10.8x 11.0x
512 16 16.0x 2.7x 2.8x

1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
2.8%
2.8%
2.8%
5.5%
2.8%
2.8%
5.5%
1.4x
1.4x
2.8%
1.4x
1.4x
2.8%
0.7x
1.4x
0.7x
1.4x
1.4x
5.5%
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Matrix-Vector Product vs. Outer Product

512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512
512

W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W W w

512 2048 6R1W
512 2048 6R1W
512 2048 6R1W
512 2048 6R1W
512 2048 6R1W
512 2048 6R1W
512 2048 6R1W
512 2048 6R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 3R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W
1024 4096 6R1W

16
16
16
16
16
32
32
32

0 0 0 0 0 O X

16
16
16
16
16
32
32
32

0 0 0 0 0 0 X

16
16
16
16
16
32
32
32

16
16
32
32
32
32
32
32

16
16
16
32
32
32
16
16
16
32
32
32
32
32
32

16
16
16
32
32
32
16
16
16
32
32
32
32
32
32

B S I S S R e SR S S R S S R S S R L i S \S B S N R S S e e R \S I S \S I L

16x32
16x32
8x32
8x32
8x32
16x16
16x16
16x16
16x128
8x128
8x128
8x128

16x64
16x64
16x64
8x64
8x64
8x64
16x32
16x32
16x32
16x128
8x128
8x128
8x128

16x64
16x64
16x64
8x64
8x64
8x64
16x32
16x32
16x32

32
32
32
32
32
16
16
16
64
64
64
64

32
32
32
32
32
32
16
16
16
64
64
64
64

32
32
32
32
32
32
16
16
16

320 -
320 -
320
320 -
320 -
16.0
16.0 -
160 -
64.0 8x128
64.0 8x128
64.0 -
64.0 -

- 8x128

320
320 -
320 -
320
320 -
320 -
160
16.0 -
160 -
64.0 8x128
64.0 8x128
64.0 -
64.0 -

- 8x128

320
320 -
320 -
320
320 -
320 -
16.0
160 -
160 -

0.4x
0.8x

32x32
64x64
32x32
32x32

2048
8192
4096
4096

64x64 16384

16x16
16x16
32x32
64x64
64x64
64x64

1024
1024
4096
4096
8192
8192

- 128x128 32768
64x64 16384
64x64 16384

128x128 65536

32x32
32x32
64x64
32x32
32x32

2048
2048
8192
4096
4096

64x64 16384

16x16
16x16
32x32
64x64
64x64
64x64

1024
1024
4096
4096
8192
8192

128x128 32768
64x64 16384
64x64 16384

128x128 65536

32x32
32x32
64x64
32x32
32x32

2048
2048
8192
4096
4096

64x64 16384

16x16
16x16
32x32

https://www.securerisc.org/RISCVIME/mvtable.html

1024
1024
4096

10/13/24, 07:38

512 16 16.0x
1024 32 32.0x
512 16 16.0x
512 16 16.0x
1024 32 32.0x
128 8 8.0x
128 8 8.0x
256 16 16.0x
2048 32 32.0x
2048 32320x 54x 5.5x
2048 32320x 54x 5.5x
4096 64 64.0x 10.8x 11.0x
2048 32 - 54x 55x
2048 32 - 54x 5.5x
4096 64 - 10.8x 11.0x
512 16 16.0x 2.7x 2.8x
512 16 16.0x 2.7x 2.8x
1024 3232.0x 54x 5.5%
512 16 16.0x 2.7x 2.8x
512 16 16.0x 2.7x 2.8x
1024 3232.0x 54x 5.5%
128 8 8.0x 1.3x 14x
128 8 8.0x 1.3x 14x
256 16 16.0x 2.7x 2.8x
2048 32320x 54x 5.5x
2048 32320x 54x 5.5x
2048 32320x 54x 5.5x
4096 64 64.0x 10.8x 11.0x
2048 32 - 54x 55x
2048 32 - 54x 55x
4096 64 - 10.8x 11.0x
512 16 16.0x 2.7x 2.8x
512 16 16.0x 2.7x 2.8x
1024 32 32.0x 54x 5.5%
512 16 16.0x 2.7x 2.8x
512 16 16.0x 2.7x 2.8x
1024 3232.0x 54x 5.5%
128 8 8.0x 1.3x 14x
128 8 8.0x 1.3x 14x
256 16 16.0x 2.7x 2.8x

2.7
5.4x%
2.7
2.7
5.4x%
1.3x
1.3x
2.7
5.4x%

2.8%
5.5%
2.8%
2.8%
5.5%
1.4x
1.4x
2.8%
5.5%
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