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Abstract Nowadays, there is a lack of performance models for the
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the hardware details of each GPU device, and (2) the con�guration of
the thread-block, an important runtime con�guration parameter in the
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1 Introduction

The use of programming models such as CUDA [KH10] (introduced by NVIDIA),
has allowed important advances in GP-GPU [OLG+07] (General Purpose Pro-
gramming for GPUs). However, there is a lack of performance models (see
[TGEL11]) that give the programmer clear hints on the performance obtained
when using the CUDA programming model for GPU (Graphics Processing Units)
devices. The amount of optimization techniques [RRB+08], and the impact of
the hardware details of the target device generates a wide search space.

The CUDA programming model imposes the programmer a choice for the
con�guration of the groups of thread-blocks that are scheduled together to the
multiprocessors inside the GPU device. The programmer selects the geometry
of the thread-block in terms of size (number of threads per block), and shape
(threads are grouped or organized in lattices of one to three dimensions). The
authors in [TGEL12], show that the best choice for the thread-block parameter
is highly in�uenced by the pattern used by the threads to access the device mem-
ory, and by several hardware details that change for di�erent GPU architecture
releases.

We have designed uBench, a suite of micro-benchmarks to help to identify
policies to select a good thread-block value for di�erent combinations of hard-
ware and application classes. The uBench suite of micro-benchmarks is available
from the authors under request. The uBench has been run in examples of two
di�erent NVIDIA-GPU architectures, collecting performance results for a sig-
ni�cant sample of the thread-block parameter space. Besides, we have included
a real-life benchmark, based on two versions of the Cannon's algorithm for ma-
trix multiplication [Can69]. This extra benchmark helps to relate the potential
conclusions obtained by the execution of uBench in a real life scenario. The �rst
implementation is a direct translation of the original algorithm to CUDA. The
second one is modi�ed with an optimization technique that displaces the blocks
to realign them in di�erent global memory banks. Codes of the uBench, and the
Cannon's implementations are available under request.

The appendix of this technical report includes 306 tables collecting the exe-
cution time results obtained when running the previously discussed benchmarks
with di�erent hardware and thread-block parameter con�gurations.

2 Experimental environment

The experiments have been run on a GeForce GTX 480 (Fermi [NVI10]) and a
GForce GTX 680 (Kepler [NVI12]) NVidia GPU devices. The host machine is
an Intel(R) Core(TM) i7 CPU 960 3.20GHz, 64 bits compatible, with a global
memory of 6 GB DDR3. It runs an UBUNTU desktop 10.10 (64 bits) operative
system. The uBenchs have been developed using CUDA 4.2 toolkit and the
295.41 64-bit driver.

We have used 2-dimensional thread-block geometries, that include the one-
dimensional geometries as a particular case. These architectures impose limits
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on the possible thread-block sizes that can be chosen. For example, the number
of threads can not exceed 1024 on Kepler architectures. The product of the
cardinality of each dimension cannot exceed this number. We have selected values
for each dimensional cardinality including all possible values that are power of 2,
power of 3, or a product of such values. The power of 3 values are signi�cant due
to a relation of the thread-block with architecture details, such as the maximum
number of active threads in a Fermi SM, or the number of memory banks in the
device, that is 6 in one of the devices used for the experimentation. Thus, each
dimension has the following cardinalities (number of threads per dimension): 1,
2, 3 , 4, 6, 8, 12, 16, 24, 32, 48, 64, 96, 128, 192, 256, 384, 512, 768, and 1 024.

For each experiment, several tests are also needed to check the run-time e�ect
of di�erent device cache con�gurations that can be selected by the programmer
before the launching of the benchmark.

Each benchmarks is tested with three di�erent matrix sizes (96 × 96, 192
× 192, 6 144 × 6 144). In order to generate signi�cant running times, for those
micro-benchmarks with a very low computational load we substitute the 6 144
× 6 144 matrix size by 18 432 × 18 432.

3 Results

The tables included in the appendix represent one thread-block dimensional
cardinality on each axis. Most of the tables represent the performance results
in milliseconds. Tables with numbers of magnitude bigger than 103 milliseconds
are represented with performance in seconds. These cases are always indicated
in the table caption.

In the tables, we have marked with gray background the cells corresponding
to thread-block con�gurations that theoretically maximizes the occupancy of the
device, a common optimization technique in CUDA. For easy identi�cation of
the thread-block con�gurations that derive on very good performance, we have
also marked with blue font color the numbers that are less than 5% of the best
performance obtained for any thread-block con�guration in the table. For easy
black&white printing these values are also embraced by brackets. The optimum
value of each table is embraced with square brackets and is also marked with
the symbol "*".

Each table is accompained by a graphical diagram for quick visual identi�-
cation of the more relevant results. The diagram is a table with the same rows,
columns, and grey-shaded cells, where numbers have been replaced with sym-
bols: � for best performance results; • for execution times up to 5% more than
the optimum; ◦ for execution times up to 25% more than the optimum. Cells
with execution times higher than 25% more than the optimum contain a simple
dot.

The appendix has two sections. The �rst one shows the tables with the ex-
ecution results of micro-benchmarks. The second one shows the tables for the
two implementations of the Cannon's algorithm for matrix multiplication. Each
section contains subsections for the same experiments carried out with the Fermi
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and Kepler devices. A list of tables, with hyperlinks in the electronic version, is
included for quick reference.

4 Conclusion

In this technical report we present the performance numerical results obtained
by executing the uBench benchmark, and two CUDA implementations of the
Cannon's algorithm for matrix multiplication, in two di�erent GPU architec-
tures. The results include a wide sample of the search space for the thread-block
parameter.

The results presented in this technical report may be used to extrapolate
conclusions about the relation between the thread-block con�guration parame-
ter, some hardware details of a GPU device, and the performance obtained by
di�erent classes of applications.
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A Micro-benchmarks results

A.1 Experiments with Fermi architecture

Tables from 1 to 135 correspond to the uBench micro-benchmarks executed in
the Fermi GPU.

A.2 Experiments with Kepler architecture

Tables from 136 to 270 correspond to the uBench micro-benchmarks executed
in the Kepler GPU.

B Cannon's algorithm for matrix multiplication

B.1 Experiments with Fermi architecture

Cannon: First implementation Tables from 271 to 279 correspond to the
basic implementation of the Cannon's algorithm for matrix multiplication, exe-
cuted in the Fermi GPU.

Cannon: Second implementation Tables from 280 to 288 correspond to
the second implementation of the Cannon's algorithm for matrix multiplication,
executed in the Fermi GPU.

B.2 Experiments with Kepler architecture

Cannon: First implementation Tables from 289 to 297 correspond to the
basic implementation of the Cannon's algorithm for matrix multiplication, exe-
cuted in the Kepler GPU.

Cannon: Second implementation Tables from 298 to 306 correspond to
the second implementation of the Cannon's algorithm for matrix multiplication,
executed in the Kepler GPU.
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156MB2 Kepler: Normal L1, size 6144×6144, milliseconds. . . . . . . . . . . . . . . 167
157MB2 Kepler: Increased L1, size 96×96, milliseconds. . . . . . . . . . . . . . . . . . 168
158MB2 Kepler: Increased L1, size 192×192, milliseconds. . . . . . . . . . . . . . . . 169
159MB2 Kepler: Increased L1, size 6144×6144, milliseconds. . . . . . . . . . . . . . 170
160MB2 Kepler: Without L1, size 96×96, milliseconds. . . . . . . . . . . . . . . . . . 171
161MB2 Kepler: Without L1, size 192×192, milliseconds. . . . . . . . . . . . . . . . 172
162MB2 Kepler: Without L1, size 6144×6144, milliseconds. . . . . . . . . . . . . . 173
163MB3 Kepler: Normal L1, size 96×96, milliseconds. . . . . . . . . . . . . . . . . . . 174
164MB3 Kepler: Normal L1, size 192×192, milliseconds. . . . . . . . . . . . . . . . . 175
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172MB4 Kepler: Normal L1, size 96×96, milliseconds. . . . . . . . . . . . . . . . . . . 183
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178MB4 Kepler: Without L1, size 96×96, milliseconds. . . . . . . . . . . . . . . . . . 189
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183MB5 Kepler: Normal L1, size 18432×18432, milliseconds. . . . . . . . . . . . . 194
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210MB8 Kepler: Normal L1, size 6144×6144, seconds. . . . . . . . . . . . . . . . . . . 221
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219MB9 Kepler: Normal L1, size 6144×6144, seconds. . . . . . . . . . . . . . . . . . . 230
220MB9 Kepler: Increased L1, size 96×96, milliseconds. . . . . . . . . . . . . . . . . . 231
221MB9 Kepler: Increased L1, size 192×192, milliseconds. . . . . . . . . . . . . . . . 232
222MB9 Kepler: Increased L1, size 6144×6144, seconds. . . . . . . . . . . . . . . . . . 233
223MB9 Kepler: Without L1, size 96×96, milliseconds. . . . . . . . . . . . . . . . . . 234
224MB9 Kepler: Without L1, size 192×192, milliseconds. . . . . . . . . . . . . . . . 235
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225MB9 Kepler: Without L1, size 6144×6144, seconds. . . . . . . . . . . . . . . . . . 236
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255MB13 Kepler: Normal L1, size 6144×6144, milliseconds. . . . . . . . . . . . . . 266
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259MB13 Kepler: Without L1, size 96×96, milliseconds. . . . . . . . . . . . . . . . . 270
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◦
◦

◦
◦

◦
◦

◦
•

◦
◦

1
6

◦
◦

◦
◦

◦
◦

◦
◦

◦
◦

◦
◦

2
4

◦
◦

◦
◦

◦
◦

◦
◦

◦
◦

3
2

◦
◦

•
◦

◦
◦

◦
◦

�
◦

4
8

◦
◦

◦
◦

◦
◦

◦
◦

6
4

◦
◦

◦
◦

◦
◦

◦
◦

9
6

◦
◦

◦
•

◦
◦

1
2
8

·
·

·
·

·
·

1
9
2

·
·

·
·

2
5
6

·
·

·
·

3
8
4

·
·

5
1
2

·
·

7
6
8

·
1
0
2
4

·

Table1. MB0 Fermi: Normal L1, size 96×96, milliseconds.

12



R
o
w
s

1
2

3
4

6
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1
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2
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4
8

6
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9
6
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2
8

1
9
2

2
5
6

3
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4

5
1
2

7
6
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1
0
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1
0
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1
1
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0
.0
5
9
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0
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4
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0
.0
3
3
1

0
.0
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0
.0
1
9
9

0
.0
1
5
5

0
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1
3
4

0
.0
1
1
2

0
.0
1
0
0

0
.0
0
9
0

0
.0
0
8
4

0
.0
0
7
9

(
0
.0
0
7
3
)
(
0
.0
0
7
3
)
0
.0
3
5
0

0
.0
3
6
5

0
.0
3
5
3

0
.0
4
2
3

0
.0
3
8
3

2
0
.0
5
9
4

0
.0
3
3
1

0
.0
2
4
3

0
.0
1
9
9

0
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1
5
6

0
.0
1
3
3

0
.0
1
1
2

0
.0
1
0
1

0
.0
0
9
0

0
.0
0
8
4

0
.0
0
7
8

0
.0
0
7
6

(
0
.0
0
7
2
)

(
0
.0
0
7
1
)
(
0
.0
0
7
2
)
0
.0
3
5
4

0
.0
3
5
9

0
.0
3
6
4

3
0
.0
4
1
8

0
.0
2
4
3

0
.0
1
8
4

0
.0
1
5
6

0
.0
1
2
6

0
.0
1
1
1

0
.0
0
9
7

0
.0
0
9
0

0
.0
0
8
2

0
.0
0
7
9

0
.0
0
7
5

(
0
.0
0
7
3
)
(
0
.0
0
7
2
)

(
0
.0
0
7
1
)
(
0
.0
0
7
4
)
0
.0
3
4
8

4
0
.0
3
3
0

0
.0
1
9
9

0
.0
1
5
5

0
.0
1
3
3

0
.0
1
1
1

0
.0
1
0
1

0
.0
0
8
9

0
.0
0
8
4

0
.0
0
7
8

0
.0
0
7
5

(
0
.0
0
7
4
)
(
0
.0
0
7
3
)
(
0
.0
0
7
1
)

(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
0
.0
3
6
1

6
0
.0
2
4
4

0
.0
1
5
6

0
.0
1
2
6

0
.0
1
1
1

0
.0
0
9
6

0
.0
0
9
0

0
.0
0
8
2

0
.0
0
7
9

(
0
.0
0
7
4
)
(
0
.0
0
7
3
)
(
0
.0
0
7
2
)
(
0
.0
0
7
1
)
(
0
.0
0
7
4
)
[0
.0
0
7
0
]*

8
0
.0
1
9
9

0
.0
1
3
2

0
.0
1
1
1

0
.0
1
0
1

0
.0
0
9
0

0
.0
0
8
6

0
.0
0
7
9

0
.0
0
7
6

(
0
.0
0
7
4
)
(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
(
0
.0
0
7
1
)
(
0
.0
0
7
2
)

(
0
.0
0
7
1
)

1
2

0
.0
1
5
6

0
.0
1
1
1

0
.0
0
9
7

0
.0
0
8
9

0
.0
0
8
2

0
.0
0
7
9

0
.0
0
7
5

(
0
.0
0
7
2
)
(
0
.0
0
7
2
)

0
.0
0
8
2

(
0
.0
0
7
4
)
(
0
.0
0
7
1
)

1
6

0
.0
1
3
3

0
.0
1
0
0

0
.0
0
9
0

0
.0
0
8
4

0
.0
0
7
9

0
.0
0
7
5

(
0
.0
0
7
3
)
(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
(
0
.0
0
7
1
)
(
0
.0
0
7
4
)

2
4

0
.0
1
1
1

0
.0
0
9
0

0
.0
0
8
3

0
.0
0
7
9

0
.0
0
7
4

(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
(
0
.0
0
7
3
)
(
0
.0
0
7
1
)

3
2

0
.0
1
0
0

0
.0
0
8
4

0
.0
0
7
9

0
.0
0
7
6

(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
(
0
.0
0
7
1
)
(
0
.0
0
7
1
)

0
.0
0
7
4

4
8

0
.0
0
9
2

0
.0
0
7
9

(
0
.0
0
7
4
)
(
0
.0
0
7
4
)
(
0
.0
0
7
1
)
(
0
.0
0
7
2
)
(
0
.0
0
7
4
)
(
0
.0
0
7
1
)

6
4

0
.0
0
8
4

0
.0
0
7
5

(
0
.0
0
7
3
)
(
0
.0
0
7
2
)
(
0
.0
0
7
2
)
(
0
.0
0
7
3
)
(
0
.0
0
7
1
)
(
0
.0
0
7
4
)

9
6

0
.0
0
7
9

0
.0
0
7
4

(
0
.0
0
7
1
)
(
0
.0
0
7
2
)
(
0
.0
0
7
3
)
(
0
.0
0
7
2
)

1
2
8

(
0
.0
0
7
3
)
(
0
.0
0
7
3
)
(
0
.0
0
7
1
)
(
0
.0
0
7
1
)
(
0
.0
0
7
1
)
(
0
.0
0
7
1
)

1
9
2

(
0
.0
0
7
1
)
(
0
.0
0
7
2
)
(
0
.0
0
7
3
)
(
0
.0
0
7
1
)

2
5
6

0
.0
3
6
1

0
.0
3
5
1

0
.0
3
6
1

0
.0
3
5
6

3
8
4

0
.0
4
1
2

0
.0
3
5
6

5
1
2

0
.0
3
5
2

0
.0
3
5
5

7
6
8

0
.0
3
5
1

1
0
2
4

0
.0
3
5
9

1

2

3

4

6

8

12

16

24

32

48

64

96

128

192

256
384
512
768
1024

1
·

·
·

·
·

·
·

·
·

·
·
◦

◦
•

•
·
·
·
·
·

2
·

·
·

·
·

·
·

·
·
◦

◦
◦

•
•

•
·
·
·

3
·

·
·

·
·

·
·

·
◦

◦
◦

•
•

•
•

·
4

·
·

·
·

·
·

·
◦

◦
◦

•
•

•
•

•
·

6
·

·
·

·
·

·
◦

◦
•

•
•

•
•

�
8

·
·

·
·

·
◦

◦
◦

•
•

•
•

•
•

1
2

·
·

·
·
◦

◦
◦

•
•

◦
•

•
1
6

·
·

·
◦

◦
◦

•
•

•
•

•
•

2
4

·
·
◦

◦
◦

•
•

•
•

•
3
2

·
◦

◦
◦

•
•

•
•

•
◦

4
8

·
◦

•
•

•
•

•
•

6
4

◦
◦

•
•

•
•

•
•

9
6

◦
◦

•
•

•
•

1
2
8

•
•

•
•

•
•

1
9
2

•
•

•
•

2
5
6

·
·

·
·

3
8
4

·
·

5
1
2

·
·

7
6
8

·
1
0
2
4

·

Table2. MB0 Fermi: Normal L1, size 192×192, milliseconds.
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1
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3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
9
6
9
.3
5
7

4
8
4
.6
8
2

3
2
3
.1
2
4

2
4
2
.3
4
5

1
6
1
.5
6
6

1
2
1
.1
7
6

8
0
.7
8
6

6
0
.5
9
2

4
0
.3
9
7

3
0
.2
9
9

2
0
.2
0
2

1
5
.1
5
3

1
0
.1
0
5

7
.5
8
0

5
.0
5
6

3
.7
9
4

[3
.3
7
4
]*

3
.7
4
5

3
.9
3
3

6
.5
9
0

2
4
8
4
.6
8
2

2
4
2
.3
4
5

1
6
1
.5
6
6

1
2
1
.1
7
6

8
0
.7
8
6

6
0
.5
9
2

4
0
.3
9
7

3
0
.2
9
9

2
0
.2
0
2

1
5
.1
5
3

1
0
.1
0
5

7
.5
8
0

5
.0
5
6

3
.7
9
4

(
3
.4
3
6
)
3
.7
4
5

3
.9
1
1

6
.5
8
5

3
3
2
3
.1
2
4

1
6
1
.5
6
6

1
0
7
.7
1
3

8
0
.7
8
6

5
3
.8
6
0

4
0
.3
9
7

2
6
.9
3
4

2
0
.2
0
2

1
3
.4
7
0

1
0
.1
0
5

6
.7
3
9

5
.0
5
6

3
.5
9
8

(
3
.4
3
6
)

5
.1
3
0

3
.9
1
1

4
2
4
2
.3
4
5

1
2
1
.1
7
6

8
0
.7
8
6

6
0
.5
9
2

4
0
.3
9
7

3
0
.3
0
0

2
0
.2
0
2

1
5
.1
5
3

1
0
.1
0
5

7
.5
8
0

5
.0
5
6

3
.7
9
4

(
3
.4
3
6
)

3
.7
6
6

3
.9
3
5

6
.5
9
1

6
1
6
1
.5
6
6

8
0
.7
8
6

5
3
.8
6
0

4
0
.3
9
7

2
6
.9
3
4

2
0
.2
0
2

1
3
.4
7
0

1
0
.1
0
5

6
.7
3
9

5
.0
5
6

3
.5
9
8

(
3
.4
3
6
)

5
.1
3
0

3
.9
1
3

8
1
2
1
.1
7
6

6
0
.5
9
2

4
0
.3
9
7

3
0
.2
9
9

2
0
.2
0
2

1
5
.1
5
3

1
0
.1
0
5

7
.5
8
0

5
.0
5
6

3
.7
9
4

(
3
.4
3
6
)

3
.7
6
5

3
.9
1
1

6
.6
2
2

1
2

8
0
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8
6

4
0
.3
9
7

2
6
.9
3
4

2
0
.2
0
2

1
3
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7
0

1
0
.1
0
5

6
.7
3
9

5
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5
6

3
.5
9
2

(
3
.4
3
6
)

5
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8
7

3
.9
3
2

1
6

6
0
.5
9
2

3
0
.2
9
9

2
0
.2
0
2

1
5
.1
5
3

1
0
.1
0
5

7
.5
8
0

5
.0
5
6

3
.7
9
4

(
3
.4
3
6
)

3
.7
4
4

3
.9
1
1

6
.6
2
2

2
4

4
0
.3
9
7

2
0
.2
0
2

1
3
.4
7
0

1
0
.1
0
5

6
.7
3
9

5
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5
6

3
.6
2
0

(
3
.4
3
6
)

5
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9
9

3
.9
3
2

3
2

3
0
.2
9
9

1
5
.1
5
3

1
0
.1
0
5

7
.5
8
0

5
.0
5
6

3
.7
9
4

(
3
.4
3
6
)

3
.7
4
5

3
.9
1
2

6
.5
7
9

4
8

2
0
.2
0
2

1
0
.1
0
5

6
.7
3
9

5
.0
5
6

3
.5
8
8

(
3
.4
3
6
)

5
.1
2
7

3
.9
1
1

6
4

1
5
.1
5
3

7
.5
8
0

5
.0
5
6

3
.7
9
4

(
3
.4
3
6
)

3
.7
4
4

3
.9
1
0

6
.6
2
2

9
6

1
0
.1
0
5

5
.0
5
6

3
.5
8
6

(
3
.4
3
6
)

5
.0
4
4

3
.9
0
9

1
2
8

7
.5
8
0

3
.7
9
4

(
3
.4
3
6
)

3
.7
6
5

3
.9
1
0

6
.5
9
1

1
9
2

5
.0
5
6

(
3
.4
3
6
)

5
.0
9
8

3
.9
1
3

2
5
6

3
.7
9
4

3
.7
6
6

3
.9
3
5

6
.5
9
0

3
8
4

(
3
.4
3
6
)

3
.9
3
1

5
1
2

3
.7
4
4

6
.6
2
3

7
6
8

3
.9
2
9

1
0
2
4

6
.6
2
2

1

2

3

4

6

8

12

16

24

32

48

64

96

128

192

256

384

512

768

1024

1
·

·
·

·
·

·
·

·
·

·
·

·
·

·
·
◦

�
◦

◦
·

2
·

·
·

·
·

·
·

·
·

·
·

·
·
◦

•
◦

◦
·

3
·

·
·

·
·

·
·

·
·

·
·

·
◦

•
·
◦

4
·

·
·

·
·

·
·

·
·

·
·
◦

•
◦

◦
·

6
·

·
·

·
·

·
·

·
·

·
◦

•
·
◦

8
·

·
·

·
·

·
·

·
·
◦

•
◦

◦
·

1
2

·
·

·
·

·
·

·
·
◦

•
·
◦

1
6

·
·

·
·

·
·

·
◦

•
◦

◦
·

2
4

·
·

·
·

·
·
◦

•
·
◦

3
2

·
·

·
·

·
◦

•
◦

◦
·

4
8

·
·

·
·
◦

•
·
◦

6
4

·
·

·
◦

•
◦

◦
·

9
6

·
·
◦

•
·
◦

1
2
8

·
◦

•
◦

◦
·

1
9
2

·
•

·
◦

2
5
6

◦
◦

◦
·

3
8
4

•
◦

5
1
2

◦
·

7
6
8

◦
1
0
2
4

·

Table3. MB0 Fermi: Normal L1, size 18432×18432, milliseconds.
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3
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4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
0
.0
4
7
2

0
.0
4
5
7

0
.0
2
9
7

0
.0
2
7
6

0
.0
2
5
2

0
.0
2
5
1

0
.0
2
3
2

0
.0
2
2
5

0
.0
2
2
6

0
.0
2
1
7

0
.0
2
1
6

0
.0
2
2
0

(
0
.0
2
0
5
)
0
.0
5
3
5

0
.0
5
4
4

0
.0
5
3
5

0
.0
6
5
2

0
.0
5
3
8

0
.0
5
4
1

0
.0
7
9
5

2
0
.0
3
4
1

0
.0
2
7
8

0
.0
2
5
4

0
.0
2
4
8

0
.0
2
3
1

0
.0
2
3
2

0
.0
2
2
1

0
.0
2
2
3

0
.0
2
2
2

0
.0
3
1
8

(
0
.0
2
0
9
)
(
0
.0
2
0
9
)
(
0
.0
2
0
3
)
0
.0
5
3
6

0
.0
5
4
4

0
.0
5
5
0

0
.0
5
3
6

0
.0
5
3
9

3
0
.0
3
0
5

0
.0
2
5
8

0
.0
2
3
9

0
.0
2
3
6

0
.0
2
2
8

0
.0
2
2
5

0
.0
2
1
8

0
.0
2
1
6

0
.0
2
2
4

0
.0
3
2
7

(
0
.0
2
0
6
)
(
0
.0
2
0
2
)
(
0
.0
2
0
6
)
0
.0
6
4
9

0
.0
5
4
2

0
.0
5
4
1

4
0
.0
2
8
2

0
.0
2
4
8

0
.0
2
4
0

0
.0
2
2
9

0
.0
2
2
2

0
.0
2
3
0

0
.0
2
1
9

0
.0
2
1
6

(
0
.0
2
1
2
)

(
0
.0
2
0
6
)
(
0
.0
2
1
2
)
(
0
.0
2
0
7
)
(
0
.0
2
1
0
)
0
.0
5
4
3

0
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5
4
3

0
.0
5
4
3

6
0
.0
2
5
5

0
.0
2
3
1

0
.0
2
2
2

0
.0
2
1
7

0
.0
2
2
1

0
.0
2
2
2

0
.0
2
1
4

(
0
.0
2
1
2
)
(
0
.0
2
0
8
)

(
0
.0
2
0
7
)
(
0
.0
2
1
0
)
(
0
.0
2
0
9
)
(
0
.0
2
0
6
)
0
.0
5
4
3

8
0
.0
2
4
4

0
.0
2
2
8

0
.0
2
2
5

0
.0
2
2
4

0
.0
2
1
7

0
.0
2
2
0

(
0
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Table4. MB0 Fermi: Increased L1, size 96×96, milliseconds.
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Table5. MB0 Fermi: Increased L1, size 192×192, milliseconds.
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Table6. MB0 Fermi: Increased L1, size 18432×18432, milliseconds.
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Table7. MB0 Fermi: Without L1, size 96×96, milliseconds.
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Table8. MB0 Fermi: Without L1, size 192×192, milliseconds.
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Table9. MB0 Fermi: Without L1, size 18432×18432, milliseconds.
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Table10. MB1 Fermi: Normal L1, size 96×96, milliseconds.
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Table11. MB1 Fermi: Normal L1, size 192×192, milliseconds.
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Table12. MB1 Fermi: Normal L1, size 6144×6144, milliseconds.
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Table13. MB1 Fermi: Increased L1, size 96×96, milliseconds.
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Table14. MB1 Fermi: Increased L1, size 192×192, milliseconds.
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Table15. MB1 Fermi: Increased L1, size 6144×6144, milliseconds.
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Table16. MB1 Fermi: Without L1, size 96×96, milliseconds.

27



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
0
.1
1
2
2

0
.0
5
9
6

0
.0
4
2
1

0
.0
3
3
3

0
.0
2
4
8

0
.0
2
0
2

0
.0
2
3
6

0
.0
1
3
6

0
.0
1
1
4

0
.0
1
0
3

0
.0
0
9
3

0
.0
0
8
7

0
.0
0
8
2

(
0
.0
0
7
6
)
(
0
.0
0
7
7
)
0
.0
3
6
2

0
.0
3
7
4

0
.0
3
5
5

0
.0
3
5
4

0
.0
3
5
9

2
0
.0
6
1
1

0
.0
3
4
0

0
.0
2
5
2

0
.0
2
0
5

0
.0
1
6
2

0
.0
1
3
8

0
.0
1
1
6

0
.0
1
0
4

0
.0
0
9
4

0
.0
0
8
6

0
.0
0
8
3

0
.0
0
7
8

(
0
.0
0
7
7
)
[0
.0
0
7
5
]*

(
0
.0
0
7
7
)
0
.0
3
7
1

0
.0
3
4
9

0
.0
3
5
6

3
0
.0
4
5
4

0
.0
2
6
2

0
.0
1
9
9

0
.0
1
6
7

0
.0
1
3
5

0
.0
1
1
8

0
.0
1
0
4

0
.0
0
9
3

0
.0
0
8
7

0
.0
0
8
2

0
.0
0
7
9

(
0
.0
0
7
7
)
(
0
.0
0
7
7
)

(
0
.0
0
7
6
)

0
.0
0
8
1

0
.0
3
6
2

4
0
.0
3
7
8

0
.0
2
2
4

0
.0
1
7
3

0
.0
1
4
6

0
.0
1
2
1

0
.0
1
0
9

0
.0
1
6
8

0
.0
0
8
7

0
.0
0
8
3

0
.0
0
7
9

(
0
.0
0
7
7
)
(
0
.0
0
7
7
)
(
0
.0
0
7
7
)

(
0
.0
0
7
6
)

0
.0
0
7
9

0
.0
3
5
9

6
0
.0
3
0
0

0
.0
1
8
5

0
.0
1
4
8

0
.0
1
2
7

0
.0
1
1
0

0
.0
0
9
6

0
.0
0
8
9

0
.0
1
6
7

0
.0
0
7
9

(
0
.0
0
7
7
)
(
0
.0
0
7
7
)
(
0
.0
0
7
7
)

0
.0
0
8
2

(
0
.0
0
7
7
)

8
0
.0
2
6
3

0
.0
1
6
7

0
.0
1
3
4

0
.0
1
1
8

0
.0
1
0
2

0
.0
0
9
0

0
.0
0
8
4

0
.0
0
8
1

0
.0
1
5
1

(
0
.0
0
7
6
)
(
0
.0
0
7
7
)

0
.0
1
5
6

0
.0
0
7
8

(
0
.0
0
7
7
)

1
2

0
.0
2
2
5

0
.0
1
4
6

0
.0
1
2
0

0
.0
1
0
3

0
.0
0
9
2

0
.0
1
6
6

0
.0
0
8
2

0
.0
1
5
4

(
0
.0
0
7
8
)
(
0
.0
0
7
7
)

0
.0
0
8
2

0
.0
0
7
9

1
6

0
.0
2
0
6

0
.0
1
3
7

0
.0
1
0
9

0
.0
0
9
5

0
.0
0
8
8

0
.0
0
8
3

0
.0
0
8
1

(
0
.0
0
7
7
)

0
.0
0
7
9

0
.0
0
7
9

0
.0
0
7
9

0
.0
0
8
5

2
4

0
.0
1
8
3

0
.0
1
1
6

0
.0
1
0
0

0
.0
0
8
8

0
.0
0
8
4

0
.0
0
8
1

0
.0
0
8
0

0
.0
1
5
9

0
.0
0
8
2

0
.0
0
7
9

3
2

0
.0
1
7
5

0
.0
1
0
6

0
.0
0
9
6

0
.0
0
8
9

0
.0
0
8
7

0
.0
0
7
9

0
.0
0
8
1

(
0
.0
0
7
8
)

0
.0
0
7
9

0
.0
0
8
5

4
8

0
.0
1
4
4

0
.0
1
0
1

0
.0
0
9
6

0
.0
0
8
5

0
.0
0
8
6

0
.0
0
8
0

0
.0
0
8
5

0
.0
0
7
9

6
4

0
.0
2
1
7

0
.0
1
0
2

0
.0
0
9
7

0
.0
0
8
6

0
.0
0
8
7

0
.0
0
7
9

0
.0
0
8
3

0
.0
0
8
7

9
6

0
.0
1
3
6

0
.0
1
0
5

0
.0
0
9
6

0
.0
0
8
9

0
.0
0
8
8

0
.0
0
8
1

1
2
8

0
.0
1
1
3

0
.0
0
9
4

0
.0
0
9
2

0
.0
0
8
4

0
.0
0
8
2

0
.0
0
7
9

1
9
2

0
.0
1
4
1

0
.0
1
0
8

0
.0
1
0
7

0
.0
0
9
1

2
5
6

0
.0
3
6
5

0
.0
3
5
3

0
.0
3
6
5

0
.0
3
6
3

3
8
4

0
.0
3
7
6

0
.0
3
6
6

5
1
2

0
.0
3
6
1

0
.0
3
7
0

7
6
8

0
.0
3
6
0

1
0
2
4

0
.0
3
6
3

1
2

3

4

6

8

12

16

24

32

48

64

96

128

192

256
384
512
768
1024

1
·
·

·
·

·
·

·
·

·
·
◦

◦
◦

•
•

·
·
·
·
·

2
·
·

·
·

·
·

·
·

·
◦

◦
◦

•
�

•
·
·
·

3
·
·

·
·

·
·

·
·
◦

◦
◦

•
•

•
◦

·
4

·
·

·
·

·
·

·
◦

◦
◦

•
•

•
•

◦
·

6
·
·

·
·

·
·
◦

·
◦

•
•

•
◦

•
8

·
·

·
·

·
◦

◦
◦

·
•

•
·
◦

•
1
2

·
·

·
·
◦

·
◦

·
•

•
◦

◦
1
6

·
·

·
·
◦

◦
◦

•
◦

◦
◦

◦
2
4

·
·

·
◦

◦
◦

◦
·
◦

◦
3
2

·
·

·
◦

◦
◦

◦
•

◦
◦

4
8

·
·

·
◦

◦
◦

◦
◦

6
4

·
·

·
◦

◦
◦

◦
◦

9
6

·
·

·
◦

◦
◦

1
2
8

·
·
◦

◦
◦

◦
1
9
2

·
·

·
◦

2
5
6

·
·

·
·

3
8
4

·
·

5
1
2

·
·

7
6
8

·
1
0
2
4

·

Table17. MB1 Fermi: Without L1, size 192×192, milliseconds.
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Table18. MB1 Fermi: Without L1, size 6144×6144, milliseconds.
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Table19. MB2 Fermi: Normal L1, size 96×96, milliseconds.
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Table20. MB2 Fermi: Normal L1, size 192×192, milliseconds.
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Table21. MB2 Fermi: Normal L1, size 6144×6144, milliseconds.
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Table22. MB2 Fermi: Increased L1, size 96×96, milliseconds.
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Table23. MB2 Fermi: Increased L1, size 192×192, milliseconds.
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Table24. MB2 Fermi: Increased L1, size 6144×6144, milliseconds.
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Table25. MB2 Fermi: Without L1, size 96×96, milliseconds.
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Table26. MB2 Fermi: Without L1, size 192×192, milliseconds.
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Table27. MB2 Fermi: Without L1, size 6144×6144, milliseconds.
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Table28. MB3 Fermi: Normal L1, size 96×96, milliseconds.
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Table29. MB3 Fermi: Normal L1, size 192×192, milliseconds.
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Table30. MB3 Fermi: Normal L1, size 18432×18432, seconds.
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Table31. MB3 Fermi: Increased L1, size 96×96, milliseconds.
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Table32. MB3 Fermi: Increased L1, size 192×192, milliseconds.

43



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
6
4
7
.7
1

3
2
4
.5
1

2
1
6
.4
3

1
6
2
.2
3

1
0
8
.3
9

8
1
.1
0

5
4
.2
2

4
0
.4
5

2
7
.1
6

2
0
.2
7

1
5
.1
3

1
1
.3
5

(
1
0
.6
8
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
9
)
[1
0
.6
5
]*

(
1
0
.6
7
)

2
3
2
4
.6
8

1
6
2
.1
5

1
0
8
.2
5

8
1
.3
4

5
4
.1
3

4
0
.5
3

2
7
.0
5

2
0
.2
4

1
5
.1
3

1
1
.3
4

(
1
0
.6
9
)
(
1
0
.6
8
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
9
)
(
1
0
.6
5
)
(
1
0
.6
5
)

3
2
1
6
.3
0

1
0
8
.2
3

7
2
.3
0

5
4
.2
2

3
6
.1
2

2
7
.1
4

2
0
.1
7

1
5
.1
2

1
4
.2
4

(
1
0
.6
9
)

1
1
.8
5

(
1
0
.6
7
)
(
1
0
.6
6
)
(
1
0
.6
8
)
(
1
0
.6
8
)
(
1
0
.6
5
)

4
1
6
1
.8
8

8
1
.0
9

5
3
.9
9

4
0
.5
7

2
7
.1
0

2
0
.2
7

1
5
.1
2

1
1
.3
4

(
1
0
.6
9
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
9
)
(
1
0
.6
5
)
(
1
0
.7
0
)

6
1
0
8
.2
9

5
3
.9
7

3
6
.2
4

2
7
.1
2

2
0
.1
7

1
5
.1
2

1
4
.2
4

(
1
0
.6
8
)

1
1
.8
5

(
1
0
.6
7
)
(
1
0
.6
5
)
(
1
0
.6
8
)
(
1
0
.6
8
)
(
1
0
.6
5
)

8
8
1
.0
1

4
0
.4
7

2
7
.0
7

2
0
.2
5

1
5
.1
2

1
1
.3
4

(
1
0
.6
9
)
(
1
0
.6
8
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
9
)
(
1
0
.6
5
)
(
1
0
.6
6
)

1
2

5
4
.0
9

2
7
.0
7

2
0
.1
6

1
5
.1
2

1
4
.2
5

(
1
0
.6
9
)

1
1
.8
5

(
1
0
.6
7
)
(
1
0
.6
6
)
(
1
0
.6
8
)
(
1
0
.6
8
)
(
1
0
.6
6
)

1
6

4
0
.5
3

2
0
.2
6

1
5
.1
2

1
1
.3
4

(
1
0
.6
9
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
5
)
(
1
0
.7
0
)

2
4

2
7
.1
1

1
5
.1
2

1
4
.2
5

(
1
0
.6
9
)

1
1
.8
5

(
1
0
.6
7
)
(
1
0
.6
6
)
(
1
0
.6
8
)
(
1
0
.6
8
)
(
1
0
.6
5
)

3
2

2
0
.2
9

1
1
.3
4

(
1
0
.6
9
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
5
)
(
1
0
.7
0
)

4
8

1
5
.1
2

(
1
0
.6
9
)

1
1
.8
5

(
1
0
.6
7
)
(
1
0
.6
6
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
5
)

6
4

1
1
.3
4

(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
6
)
(
1
0
.6
7
)
(
1
0
.6
7
)
(
1
0
.6
5
)
(
1
0
.7
0
)

9
6

(
1
0
.6
9
)
(
1
0
.6
7
)
(
1
0
.6
6
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
5
)

1
2
8

(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
7
)
(
1
0
.6
5
)
(
1
0
.7
0
)

1
9
2

(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
8
)
(
1
0
.6
5
)

2
5
6

(
1
0
.6
7
)
(
1
0
.6
8
)
(
1
0
.6
5
)
(
1
0
.7
0
)

3
8
4

(
1
0
.6
8
)
(
1
0
.6
5
)

5
1
2

(
1
0
.6
8
)
(
1
0
.7
0
)

7
6
8

(
1
0
.6
5
)

1
0
2
4

(
1
0
.7
0
)

1

2

3

4

6

8

12

16

24

32

48

64

96

128

192

256

384

512

768

1024

1
·

·
·

·
·

·
·

·
·

·
·

◦
•

•
•

•
•

•
�

•
2

·
·

·
·

·
·

·
·

·
◦

•
•

•
•

•
•

�
�

3
·

·
·

·
·

·
·

·
·

•
◦

•
•

•
•

�
4

·
·

·
·

·
·

·
◦

•
•

•
•

•
•

�
•

6
·

·
·

·
·

·
·

•
◦

•
�

•
•

�
8

·
·

·
·

·
◦

•
•

•
•

•
•

�
•

1
2

·
·

·
·

·
•

◦
•

•
•

•
�

1
6

·
·

·
◦

•
•

•
•

•
•

�
•

2
4

·
·

·
•

◦
•

•
•

•
�

3
2

·
◦

•
•

•
•

•
•

�
•

4
8

·
•

◦
•

•
•

•
�

6
4

◦
•

•
•

•
•

�
•

9
6

•
•

•
•

•
�

1
2
8

•
•

•
•

�
•

1
9
2

•
•

•
�

2
5
6

•
•

�
•

3
8
4

•
�

5
1
2

•
•

7
6
8

�
1
0
2
4

•

Table33. MB3 Fermi: Increased L1, size 18432×18432, seconds.
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Table34. MB3 Fermi: Without L1, size 96×96, milliseconds.
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Table35. MB3 Fermi: Without L1, size 192×192, milliseconds.
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Table36. MB3 Fermi: Without L1, size 18432×18432, seconds.
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Table37. MB4 Fermi: Normal L1, size 96×96, milliseconds.
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Table38. MB4 Fermi: Normal L1, size 192×192, milliseconds.
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Table39. MB4 Fermi: Normal L1, size 6144×6144, seconds.
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Table40. MB4 Fermi: Increased L1, size 96×96, milliseconds.
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Table41. MB4 Fermi: Increased L1, size 192×192, milliseconds.
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Table42. MB4 Fermi: Increased L1, size 6144×6144, seconds.
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Table43. MB4 Fermi: Without L1, size 96×96, milliseconds.
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Table44. MB4 Fermi: Without L1, size 192×192, milliseconds.
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Table45. MB4 Fermi: Without L1, size 6144×6144, seconds.
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Table46. MB5 Fermi: Normal L1, size 96×96, milliseconds.
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Table47. MB5 Fermi: Normal L1, size 192×192, milliseconds.
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Table48. MB5 Fermi: Normal L1, size 18432×18432, milliseconds.
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Table49. MB5 Fermi: Increased L1, size 96×96, milliseconds.
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Table50. MB5 Fermi: Increased L1, size 192×192, milliseconds.
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Table51. MB5 Fermi: Increased L1, size 18432×18432, milliseconds.
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Table52. MB5 Fermi: Without L1, size 96×96, milliseconds.
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Table53. MB5 Fermi: Without L1, size 192×192, milliseconds.
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Table54. MB5 Fermi: Without L1, size 18432×18432, milliseconds.
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Table55. MB6 Fermi: Normal L1, size 96×96, milliseconds.
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Table56. MB6 Fermi: Normal L1, size 192×192, milliseconds.
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Table57. MB6 Fermi: Normal L1, size 18432×18432, milliseconds.
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Table58. MB6 Fermi: Increased L1, size 96×96, milliseconds.
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Table59. MB6 Fermi: Increased L1, size 192×192, milliseconds.
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Table60. MB6 Fermi: Increased L1, size 18432×18432, milliseconds.
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Table61. MB6 Fermi: Without L1, size 96×96, milliseconds.
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Table62. MB6 Fermi: Without L1, size 192×192, milliseconds.
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Table63. MB6 Fermi: Without L1, size 18432×18432, milliseconds.
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Table64. MB7 Fermi: Normal L1, size 96×96, milliseconds.
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Table65. MB7 Fermi: Normal L1, size 192×192, milliseconds.
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Table66. MB7 Fermi: Normal L1, size 18432×18432, seconds.
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Table67. MB7 Fermi: Increased L1, size 96×96, milliseconds.
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Table68. MB7 Fermi: Increased L1, size 192×192, milliseconds.
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Table69. MB7 Fermi: Increased L1, size 18432×18432, seconds.
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Table70. MB7 Fermi: Without L1, size 96×96, milliseconds.
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Table71. MB7 Fermi: Without L1, size 192×192, milliseconds.
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Table72. MB7 Fermi: Without L1, size 18432×18432, seconds.
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Table73. MB8 Fermi: Normal L1, size 96×96, milliseconds.
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Table74. MB8 Fermi: Normal L1, size 192×192, milliseconds.
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Table75. MB8 Fermi: Normal L1, size 6144×6144, seconds.
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Table76. MB8 Fermi: Increased L1, size 96×96, milliseconds.
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Table77. MB8 Fermi: Increased L1, size 192×192, milliseconds.
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Table78. MB8 Fermi: Increased L1, size 6144×6144, seconds.
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Table79. MB8 Fermi: Without L1, size 96×96, milliseconds.
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Table80. MB8 Fermi: Without L1, size 192×192, milliseconds.
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Table81. MB8 Fermi: Without L1, size 6144×6144, seconds.
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Table82. MB9 Fermi: Normal L1, size 96×96, milliseconds.
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Table83. MB9 Fermi: Normal L1, size 192×192, milliseconds.
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Table84. MB9 Fermi: Normal L1, size 6144×6144, seconds.
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Table85. MB9 Fermi: Increased L1, size 96×96, milliseconds.
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Table86. MB9 Fermi: Increased L1, size 192×192, milliseconds.
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Table87. MB9 Fermi: Increased L1, size 6144×6144, seconds.
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Table88. MB9 Fermi: Without L1, size 96×96, milliseconds.
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Table89. MB9 Fermi: Without L1, size 192×192, milliseconds.
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Table90. MB9 Fermi: Without L1, size 6144×6144, seconds.
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Table91. MB10 Fermi: Normal L1, size 96×96, milliseconds.
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Table92. MB10 Fermi: Normal L1, size 192×192, milliseconds.
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Table93. MB10 Fermi: Normal L1, size 6144×6144, seconds.
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Table94. MB10 Fermi: Increased L1, size 96×96, milliseconds.
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Table95. MB10 Fermi: Increased L1, size 192×192, milliseconds.
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Table96. MB10 Fermi: Increased L1, size 6144×6144, seconds.
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Table97. MB10 Fermi: Without L1, size 96×96, milliseconds.

108



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
8
3
.0
5
0
2

4
1
.6
3
3
3

2
7
.7
9
6
5

2
0
.8
4
4
8

1
4
.0
2
2
7

1
0
.5
2
8
9

7
.0
3
6
3

5
.3
9
8
7

3
.5
2
3
5

2
.7
0
7
8

2
.0
0
0
8

1
.5
4
3
8

1
.5
5
9
2

1
.0
5
2
3

1
.5
4
3
7

0
.0
3
6
3

0
.0
3
5
5

0
.0
3
5
6

(
0
.0
3
5
4
)
(
0
.0
3
5
3
)

2
4
1
.6
2
6
7

2
0
.8
4
3
5

1
4
.0
2
0
1

1
0
.5
3
0
5

7
.0
2
5
3

5
.3
9
1
8

3
.5
2
4
9

2
.7
0
9
4

2
.0
0
1
0

1
.5
4
2
5

1
.5
5
7
5

1
.5
5
8
7

1
.5
5
2
1

1
.5
3
7
6

1
.5
3
9
4

(
0
.0
3
4
6
)
0
.0
3
6
1

0
.0
3
6
2

3
2
7
.8
2
5
3

1
4
.0
3
5
7

9
.4
4
4
9

7
.0
3
4
0

4
.8
4
4
6

3
.5
2
8
9

2
.6
2
3
8

1
.9
9
9
9

1
.9
5
4
2

1
.5
6
3
7

1
.9
1
9
5

1
.5
4
2
0

1
.4
8
5
0

1
.3
3
5
9

1
.7
2
2
8

(
0
.0
3
5
4
)

4
2
0
.8
4
6
7

1
0
.5
2
5
2

7
.0
2
5
4

5
.3
9
5
6

3
.5
2
4
5

2
.7
1
5
0

1
.9
9
8
5

1
.5
4
2
5

1
.5
9
6
8

1
.5
5
7
9

1
.5
4
5
3

1
.5
4
5
3

1
.5
4
5
7

1
.2
8
7
6

1
.5
3
0
0

0
.0
3
5
6

6
1
4
.0
4
4
8

7
.0
4
8
7

4
.8
5
5
3

3
.5
3
4
6

2
.6
2
7
1

1
.9
9
9
7

1
.9
5
4
9

1
.5
8
5
8

1
.9
2
2
4

1
.5
4
4
9

1
.4
8
4
8

1
.5
3
7
9

1
.7
2
4
7

1
.5
1
2
4

8
1
0
.5
3
4
5

5
.3
9
8
0

3
.5
2
8
7

2
.7
0
9
3

1
.9
9
9
1

1
.5
4
3
0

1
.5
5
9
8

1
.5
6
1
2

1
.5
4
5
0

1
.5
3
8
4

1
.5
5
1
4

1
.5
4
1
6

1
.5
3
7
1

1
.0
4
9
1

1
2

7
.0
6
9
2

3
.5
3
9
5

2
.6
3
2
4

2
.0
0
5
7

1
.9
5
3
1

1
.5
6
2
0

1
.9
0
3
0

1
.5
4
6
7

1
.4
7
7
8

1
.5
4
0
5

1
.7
2
4
8

1
.5
3
0
9

1
6

5
.4
0
2
5

2
.7
1
3
1

2
.0
0
1
8

1
.5
4
3
3

1
.5
6
1
2

1
.5
5
9
3

1
.5
5
0
0

1
.5
5
1
1

1
.5
3
5
6

1
.5
3
2
7

1
.5
4
1
0

1
.5
6
4
5

2
4

3
.5
7
1
8

2
.0
0
9
5

1
.9
5
4
9

1
.5
5
9
7

1
.8
5
0
2

1
.5
5
0
0

1
.4
7
7
5

1
.5
3
8
6

1
.7
1
5
4

1
.5
3
1
1

3
2

2
.7
2
8
4

1
.5
4
7
1

1
.5
6
5
6

1
.5
6
1
8

1
.5
4
6
7

1
.5
3
9
1

1
.5
3
8
8

1
.5
3
7
6

1
.5
3
1
6

1
.5
6
0
2

4
8

2
.0
2
5
8

1
.5
6
3
7

1
.7
7
1
6

1
.5
4
7
0

1
.4
8
8
6

1
.5
3
5
6

1
.7
2
0
0

1
.5
4
6
2

6
4

1
.5
5
4
9

1
.5
6
4
7

1
.5
4
6
1

1
.5
4
2
6

1
.5
4
1
6

1
.5
3
3
6

1
.5
3
3
9

1
.5
5
8
2

9
6

1
.5
7
3
5

1
.5
4
9
1

1
.4
7
7
4

1
.5
3
6
7

1
.7
2
2
1

1
.5
4
0
0

1
2
8

1
.0
6
4
1

1
.1
6
6
8

1
.5
3
3
8

1
.5
2
0
9

1
.5
1
4
4

1
.0
4
4
0

1
9
2

1
.5
7
2
6

1
.5
4
4
0

1
.7
1
5
8

1
.5
3
1
9

2
5
6

0
.0
3
5
6

0
.0
3
5
7

0
.0
3
5
6

0
.0
3
5
9

3
8
4

0
.0
3
6
7

(
0
.0
3
4
8
)

5
1
2

[0
.0
3
3
8
]*

(
0
.0
3
5
3
)

7
6
8

0
.0
3
6
1

1
0
2
4

0
.0
3
5
9

1

2

3

4

6
8
12
16
24
32
48
64
96
128
192

256

384

512

768

1024

1
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
◦

◦
◦

•
•

2
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

◦
◦

3
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

4
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
◦

6
·

·
·

·
·
·
·
·
·
·
·
·
·
·

8
·

·
·

·
·
·
·
·
·
·
·
·
·
·

1
2

·
·

·
·

·
·
·
·
·
·
·
·

1
6

·
·

·
·

·
·
·
·
·
·
·
·

2
4

·
·

·
·

·
·
·
·
·
·

3
2

·
·

·
·

·
·
·
·
·
·

4
8

·
·

·
·

·
·
·
·

6
4

·
·

·
·

·
·
·
·

9
6

·
·

·
·

·
·

1
2
8

·
·

·
·

·
·

1
9
2

·
·

·
·

2
5
6

◦
◦

◦
◦

3
8
4

◦
•

5
1
2

�
•

7
6
8

◦
1
0
2
4

◦

Table98. MB10 Fermi: Without L1, size 192×192, milliseconds.
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Table99. MB10 Fermi: Without L1, size 6144×6144, seconds.
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Table100. MB11 Fermi: Normal L1, size 96×96, milliseconds.
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Table101. MB11 Fermi: Normal L1, size 192×192, milliseconds.
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Table102. MB11 Fermi: Normal L1, size 6144×6144, seconds.
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Table103. MB11 Fermi: Increased L1, size 96×96, milliseconds.
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Table104. MB11 Fermi: Increased L1, size 192×192, milliseconds.
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Table105. MB11 Fermi: Increased L1, size 6144×6144, seconds.
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Table106. MB11 Fermi: Without L1, size 96×96, milliseconds.
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Table107. MB11 Fermi: Without L1, size 192×192, milliseconds.
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Table108. MB11 Fermi: Without L1, size 6144×6144, seconds.
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Table109. MB12 Fermi: Normal L1, size 96×96, milliseconds.
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Table110. MB12 Fermi: Normal L1, size 192×192, milliseconds.
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Table111. MB12 Fermi: Normal L1, size 6144×6144, milliseconds.
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Table112. MB12 Fermi: Increased L1, size 96×96, milliseconds.

123



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
0
.1
7
6
8

0
.0
9
6
2

0
.0
6
9
0

0
.0
5
4
6

0
.0
4
0
2

0
.0
3
2
7

0
.0
2
5
3

0
.0
2
1
2

0
.0
1
8
4

(
0
.0
1
6
4
)
0
.0
4
5
5

0
.0
4
4
7

0
.0
6
6
0

0
.0
5
9
0

0
.1
2
3
0

0
.0
3
8
1

0
.0
3
7
8

0
.0
3
8
4

0
.0
3
8
9

0
.0
3
7
7

2
0
.0
9
7
3

0
.0
5
4
2

0
.0
4
0
3

0
.0
3
2
7

0
.0
2
5
3

0
.0
2
1
2

0
.0
1
8
4

[0
.0
1
6
4
]*

0
.0
4
5
5

0
.0
4
4
7

0
.0
6
4
7

0
.0
8
8
2

0
.1
2
3
0

0
.1
2
4
4

0
.2
3
8
3

0
.0
3
8
0

0
.0
3
8
4

0
.0
3
7
7

3
0
.0
6
9
4

0
.0
4
0
3

0
.0
3
0
2

0
.0
2
5
5

0
.0
2
0
9

0
.0
1
8
3

0
.0
1
8
0

0
.0
4
5
6

0
.0
6
3
6

0
.0
6
4
8

0
.1
0
1
3

0
.1
2
2
9

0
.1
7
6
7

0
.2
0
4
9

0
.4
5
1
9

0
.0
3
8
1

4
0
.0
5
4
7

0
.0
3
2
7

0
.0
2
5
4

0
.0
2
1
3

0
.0
1
8
5

(
0
.0
1
6
4
)
0
.0
4
5
8

0
.0
4
4
7

0
.0
6
4
6

0
.0
8
4
9

0
.1
2
3
1

0
.1
6
8
6

0
.2
3
8
2

0
.2
4
3
1

0
.5
3
4
1

0
.0
3
8
4

6
0
.0
4
0
2

0
.0
2
5
4

0
.0
2
0
9

0
.0
1
8
4

0
.0
1
7
9

0
.0
4
5
9

0
.0
6
3
8

0
.0
6
8
5

0
.1
0
1
4

0
.1
2
3
1

0
.1
7
6
7

0
.2
3
8
1

0
.4
5
1
8

0
.4
0
3
5

8
0
.0
3
2
7

0
.0
2
1
2

0
.0
1
8
4

(
0
.0
1
6
4
)
0
.0
4
5
5

0
.0
4
4
9

0
.0
6
5
1

0
.0
8
1
2

0
.1
2
3
1

0
.1
5
4
3

0
.2
3
8
3

0
.3
0
0
2

0
.5
3
4
1

0
.4
7
8
1

1
2

0
.0
2
5
4

0
.0
1
8
5

0
.0
1
8
0

0
.0
4
5
8

0
.0
6
4
2

0
.0
6
4
7

0
.1
0
6
4

0
.1
3
1
0

0
.1
7
6
7

0
.2
3
8
2

0
.4
5
1
9

0
.5
3
4
2

1
6

0
.0
2
1
3

(
0
.0
1
6
4
)
0
.0
4
5
7

0
.0
4
5
2

0
.0
6
8
1

0
.0
8
8
0

0
.1
2
3
0

0
.1
5
4
3

0
.2
3
8
1

0
.3
0
0
4

0
.5
3
4
0

0
.7
1
3
7

2
4

0
.0
1
8
5

0
.0
4
5
5

0
.0
6
3
6

0
.0
6
4
8

0
.1
0
6
5

0
.1
3
1
1

0
.1
7
6
7

0
.2
3
8
1

0
.4
5
2
1

0
.5
3
4
0

3
2

(
0
.0
1
6
4
)

0
.0
4
4
5

0
.0
6
4
7

0
.0
8
4
5

0
.1
2
3
1

0
.1
6
8
4

0
.2
3
8
2

0
.3
0
0
4

0
.5
3
4
1

0
.7
1
3
6

4
8

0
.0
4
5
6

0
.0
6
4
7

0
.1
0
6
6

0
.1
3
1
0

0
.1
7
6
7

0
.2
3
8
2

0
.4
5
2
1

0
.5
3
4
3

6
4

0
.0
4
4
6

0
.0
8
0
9

0
.1
3
1
0

0
.1
6
7
9

0
.2
3
8
1

0
.3
0
0
4

0
.5
3
4
1

0
.7
1
3
8

9
6

0
.0
6
4
8

0
.1
2
2
9

0
.1
7
6
7

0
.2
3
8
2

0
.4
5
2
0

0
.5
3
4
1

1
2
8

0
.0
6
2
7

0
.1
2
4
5

0
.1
7
2
8

0
.2
9
9
7

0
.4
0
3
3

0
.4
7
8
1

1
9
2

0
.1
2
3
1

0
.2
3
8
2

0
.4
5
2
1

0
.5
3
4
2

2
5
6

0
.0
3
8
5

0
.0
3
7
7

0
.0
3
8
7

0
.0
3
8
0

3
8
4

0
.0
3
8
3

0
.0
3
8
4

5
1
2

0
.0
3
8
1

0
.0
3
8
1

7
6
8

0
.0
3
7
6

1
0
2
4

0
.0
3
8
2

1

2

3

4

6

8

12

16

24

32

48
64
96
128
192
256
384
512
768
1024

1
·

·
·

·
·

·
·

·
◦

�
·
·
·
·
·
·
·
·
·
·

2
·

·
·

·
·

·
◦

�
·

·
·
·
·
·
·
·
·
·

3
·

·
·

·
·
◦

◦
·

·
·

·
·
·
·
·
·

4
·

·
·

·
◦

•
·

·
·

·
·
·
·
·
·
·

6
·

·
·
◦

◦
·

·
·

·
·

·
·
·
·

8
·

·
◦

•
·

·
·

·
·

·
·
·
·
·

1
2

·
◦

◦
·

·
·

·
·

·
·

·
·

1
6

·
•

·
·

·
·

·
·

·
·

·
·

2
4

◦
·

·
·

·
·

·
·

·
·

3
2

•
·

·
·

·
·

·
·

·
·

4
8

·
·

·
·

·
·

·
·

6
4

·
·

·
·

·
·

·
·

9
6

·
·

·
·

·
·

1
2
8

·
·

·
·

·
·

1
9
2

·
·

·
·

2
5
6

·
·

·
·

3
8
4

·
·

5
1
2

·
·

7
6
8

·
1
0
2
4

·

Table113. MB12 Fermi: Increased L1, size 192×192, milliseconds.
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Table114. MB12 Fermi: Increased L1, size 6144×6144, milliseconds.
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Table115. MB12 Fermi: Without L1, size 96×96, milliseconds.
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Table116. MB12 Fermi: Without L1, size 192×192, milliseconds.
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Table117. MB12 Fermi: Without L1, size 6144×6144, milliseconds.
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Table118. MB13 Fermi: Normal L1, size 96×96, milliseconds.
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Table119. MB13 Fermi: Normal L1, size 192×192, milliseconds.
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Table120. MB13 Fermi: Normal L1, size 6144×6144, milliseconds.
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Table121. MB13 Fermi: Increased L1, size 96×96, milliseconds.
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Table122. MB13 Fermi: Increased L1, size 192×192, milliseconds.
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Table123. MB13 Fermi: Increased L1, size 6144×6144, milliseconds.
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Table124. MB13 Fermi: Without L1, size 96×96, milliseconds.
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Table125. MB13 Fermi: Without L1, size 192×192, milliseconds.
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Table126. MB13 Fermi: Without L1, size 6144×6144, milliseconds.
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Table127. MB14 Fermi: Normal L1, size 96×96, milliseconds.
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Table128. MB14 Fermi: Normal L1, size 192×192, milliseconds.
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Table129. MB14 Fermi: Normal L1, size 6144×6144, milliseconds.
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Table130. MB14 Fermi: Increased L1, size 96×96, milliseconds.
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Table131. MB14 Fermi: Increased L1, size 192×192, milliseconds.
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Table132. MB14 Fermi: Increased L1, size 6144×6144, milliseconds.

143



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
0
.0
7
5
9

0
.0
5
4
9

0
.0
4
9
5

0
.0
4
5
6

0
.0
4
3
3

0
.0
3
9
5

0
.0
3
7
4

0
.0
3
7
6

0
.0
3
6
1

0
.0
3
5
2

0
.0
3
5
3

(
0
.0
3
3
4
)
(
0
.0
3
3
3
)
0
.0
8
9
2

0
.0
8
8
7

0
.0
8
8
5

0
.0
8
7
9

0
.0
8
7
1

0
.0
8
7
1

0
.0
8
7
5

2
0
.0
5
7
0

0
.0
4
6
0

0
.0
4
0
3

0
.0
4
0
6

0
.0
3
8
5

0
.0
3
8
9

0
.0
3
6
0

0
.0
3
5
6

0
.0
3
5
6

0
.0
3
4
5

0
.0
3
3
6

0
.0
3
3
5

(
0
.0
3
3
4
)
0
.0
8
9
4

0
.0
8
7
0

0
.0
8
7
6

0
.0
8
7
1

0
.0
8
7
4

3
0
.0
4
8
8

0
.0
4
1
9

0
.0
3
7
9

0
.0
3
7
7

0
.0
3
8
0

0
.0
3
6
4

0
.0
3
5
2

0
.0
3
5
3

0
.0
3
6
4

0
.0
3
4
3

(
0
.0
3
2
7
)
(
0
.0
3
3
2
)

0
.0
3
4
0

0
.0
8
8
0

0
.0
9
0
1

0
.0
9
0
3

4
0
.0
4
6
1

0
.0
3
9
8

0
.0
3
8
6

0
.0
3
8
4

0
.0
3
6
2

0
.0
3
5
2

0
.0
3
5
4

0
.0
3
5
1

0
.0
3
4
7

0
.0
3
3
5

0
.0
3
3
5

(
0
.0
3
3
2
)

0
.0
3
3
5

0
.0
8
9
8

0
.0
8
8
1

0
.0
8
8
4

6
0
.0
4
1
6

0
.0
3
8
8

0
.0
3
5
8

0
.0
3
5
7

0
.0
3
5
2

0
.0
3
5
7

0
.0
3
5
3

(
0
.0
3
3
3
)
(
0
.0
3
3
4
)

0
.0
3
3
9

0
.0
3
3
8

(
0
.0
3
3
2
)
(
0
.0
3
1
9
)
0
.0
8
8
1

8
0
.0
4
0
2

0
.0
3
6
7

0
.0
3
5
5

0
.0
3
7
0

0
.0
3
6
0

0
.0
3
4
2

0
.0
3
3
7

0
.0
3
4
3

0
.0
3
4
0

0
.0
3
6
2

(
0
.0
3
3
3
)
(
0
.0
3
2
7
)
(
0
.0
3
3
3
)
0
.0
8
8
7

1
2

0
.0
3
8
3

0
.0
3
6
0

0
.0
3
5
0

0
.0
3
6
2

0
.0
3
5
2

0
.0
3
3
5

(
0
.0
3
2
9
)

0
.0
3
3
4

(
0
.0
3
3
0
)

0
.0
3
3
7

(
0
.0
3
2
4
)
(
0
.0
3
3
2
)

1
6

0
.0
3
6
3

0
.0
3
5
3

0
.0
3
5
5

0
.0
3
5
0

0
.0
3
4
2

0
.0
3
5
5

(
0
.0
3
2
8
)

0
.0
3
3
8

0
.0
3
3
7

(
0
.0
3
2
9
)

0
.0
3
4
2

(
0
.0
3
3
4
)

2
4

0
.0
3
6
4

0
.0
3
4
3

0
.0
3
4
2

(
0
.0
3
3
2
)

0
.0
3
3
6

0
.0
3
3
5

0
.0
3
3
5

(
0
.0
3
3
3
)
(
0
.0
3
3
4
)
(
0
.0
3
3
3
)

3
2

0
.0
3
5
5

0
.0
3
4
3

(
0
.0
3
2
9
)

0
.0
3
3
5

(
0
.0
3
3
0
)

0
.0
3
4
1

(
0
.0
3
3
0
)
(
0
.0
3
3
1
)

0
.0
3
4
1

0
.0
3
5
0

4
8

0
.0
3
5
2

0
.0
3
3
4

0
.0
3
5
6

0
.0
3
4
3

0
.0
3
4
0

[0
.0
3
1
8
]*

0
.0
3
3
6

0
.0
3
3
6

6
4

0
.0
3
4
2

(
0
.0
3
3
1
)
(
0
.0
3
3
0
)
(
0
.0
3
3
2
)

0
.0
3
3
5

(
0
.0
3
2
7
)

0
.0
3
3
6

0
.0
3
4
5

9
6

0
.0
3
3
5

0
.0
3
3
8

0
.0
3
3
7

0
.0
3
3
9

0
.0
3
4
4

0
.0
3
3
8

1
2
8

0
.0
8
7
9

0
.0
8
9
2

0
.0
8
8
9

0
.0
8
7
4

0
.0
8
8
2

0
.0
8
9
9

1
9
2

0
.0
8
7
9

0
.0
8
8
1

0
.0
8
8
1

0
.0
8
9
5

2
5
6

0
.0
8
8
3

0
.0
8
8
5

0
.0
8
8
3

0
.0
8
7
2

3
8
4

0
.0
8
7
8

0
.0
8
8
7

5
1
2

0
.0
8
8
9

0
.0
8
9
3

7
6
8

0
.0
8
8
5

1
0
2
4

0
.0
8
8
1

1

2

3

4

6

8

12

16

24

32

48

64

96

128
192
256
384
512
768
1024

1
·

·
·

·
·

◦
◦

◦
◦

◦
◦

•
•

·
·
·
·
·
·
·

2
·

·
·

·
◦

◦
◦

◦
◦

◦
◦

◦
•

·
·
·
·
·

3
·

·
◦

◦
◦

◦
◦

◦
◦

◦
•

•
◦

·
·
·

4
·

·
◦

◦
◦

◦
◦

◦
◦

◦
◦

•
◦

·
·
·

6
·
◦

◦
◦

◦
◦

◦
•

•
◦

◦
•

•
·

8
·
◦

◦
◦

◦
◦

◦
◦

◦
◦

•
•

•
·

1
2

◦
◦

◦
◦

◦
◦

•
◦

•
◦

•
•

1
6

◦
◦

◦
◦

◦
◦

•
◦

◦
•

◦
•

2
4

◦
◦

◦
•

◦
◦

◦
•

•
•

3
2

◦
◦

•
◦

•
◦

•
•

◦
◦

4
8

◦
◦

◦
◦

◦
�

◦
◦

6
4

◦
•

•
•

◦
•

◦
◦

9
6

◦
◦

◦
◦

◦
◦

1
2
8

·
·

·
·

·
·

1
9
2

·
·

·
·

2
5
6

·
·

·
·

3
8
4

·
·

5
1
2

·
·

7
6
8

·
1
0
2
4

·

Table133. MB14 Fermi: Without L1, size 96×96, milliseconds.
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Table134. MB14 Fermi: Without L1, size 192×192, milliseconds.
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Table135. MB14 Fermi: Without L1, size 6144×6144, milliseconds.
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Table136. MB0 Kepler: Normal L1, size 96×96, milliseconds.
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Table137. MB0 Kepler: Normal L1, size 192×192, milliseconds.

148



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
6
4
3
.0
1
0

3
2
2
.7
1
3

2
1
6
.1
6
2

1
6
2
.4
1
7

1
0
9
.5
6
4

8
2
.2
0
7

5
5
.5
9
1

4
1
.8
4
5

2
8
.7
6
8

2
1
.5
7
5

1
4
.0
7
8

1
0
.5
6
0

7
.0
4
2

5
.2
8
3

4
.6
7
3

(
4
.3
5
1
)
4
.5
7
0

4
.5
4
1

6
.2
8
6

4
.8
5
6

2
3
2
3
.1
1
7

1
6
2
.4
5
2

1
0
8
.5
5
8

8
2
.5
7
2

5
6
.0
9
8

4
2
.5
5
2

2
8
.7
7
2

2
1
.5
6
5

1
4
.0
7
8

1
0
.5
6
0

7
.0
4
3

5
.2
8
4

4
.6
7
4

(
4
.3
5
3
)
4
.6
9
2

4
.5
4
1

6
.3
4
7

4
.9
1
2

3
2
1
5
.9
4
0

1
0
8
.9
9
0

7
2
.7
3
1

5
6
.0
6
1

3
6
.9
1
5

2
8
.7
5
4

1
8
.7
6
9

1
4
.0
7
8

9
.3
8
8

7
.0
4
2

5
.2
5
1

4
.6
7
4

4
.4
2
5

(
4
.3
5
2
)
5
.4
0
2

6
.3
2
9

4
1
6
2
.7
1
6

8
2
.1
3
5

5
5
.5
8
3

4
2
.0
2
4

2
8
.7
6
8

2
1
.5
7
8

1
4
.0
7
8

1
0
.5
6
0

7
.0
4
2

5
.2
8
4

4
.6
7
3

(
4
.3
5
1
)
4
.6
9
0

[4
.2
1
2
]*

6
.2
9
4

4
.8
2
6

6
1
0
9
.1
0
0

5
3
.3
6
7

3
8
.0
8
6

2
8
.7
6
6

1
8
.7
6
9

1
4
.0
7
8

9
.3
8
8

7
.0
4
2

5
.2
5
0

4
.6
7
4

4
.4
2
6

4
.6
9
4

5
.3
9
8

6
.0
3
6

8
8
2
.8
6
4

4
2
.7
2
6

2
8
.7
6
6

2
1
.5
7
5

1
4
.0
7
8

1
0
.5
6
0

7
.0
4
3

5
.2
8
4

4
.6
7
3

(
4
.3
5
1
)

4
.6
9
1

4
.5
3
7

6
.3
1
4

4
.8
6
5

1
2

5
5
.8
3
9

2
8
.7
6
9

1
8
.7
6
9

1
4
.0
7
8

9
.3
8
8

7
.0
4
2

5
.2
7
1

4
.6
7
3

4
.4
3
4

4
.6
9
1

5
.4
0
0

6
.3
3
0

1
6

4
2
.2
1
7

2
1
.5
7
9

1
4
.0
7
8

1
0
.5
6
0

7
.0
4
2

5
.2
8
3

4
.6
8
9

(
4
.3
5
1
)

4
.5
6
9

4
.5
4
1

6
.3
4
3

4
.8
5
7

2
4

2
8
.7
1
2

1
4
.0
7
8

9
.3
8
8

7
.0
4
2

5
.2
5
1

4
.6
9
1

4
.4
5
6

4
.6
9
1

5
.4
5
8

6
.3
2
8

3
2

2
1
.5
7
6

1
0
.5
6
0

7
.0
4
2

5
.2
8
4

4
.6
7
3

(
4
.3
5
1
)

4
.6
9
2

4
.5
4
1

6
.2
8
5

4
.8
9
0

4
8

1
3
.0
6
1

7
.0
4
3

5
.2
5
0

4
.6
7
3

4
.4
2
6

4
.6
9
1

5
.3
9
8

6
.3
3
2

6
4

1
0
.5
6
0

5
.2
8
3

4
.6
7
8

(
4
.3
6
6
)

4
.6
9
1

4
.5
4
1

6
.2
9
5

4
.8
5
5

9
6

7
.0
4
2

4
.6
7
3

4
.4
2
7

4
.5
7
0

5
.4
0
9

6
.3
0
1

1
2
8

5
.2
8
4

(
4
.3
5
1
)

4
.6
9
1

4
.5
4
1

6
.2
9
1

4
.7
4
8

1
9
2

4
.6
7
3

4
.6
9
1

5
.4
0
2

6
.1
4
9

2
5
6

(
4
.3
5
1
)

4
.5
4
1

6
.2
3
2

4
.8
5
0

3
8
4

4
.6
9
1

6
.3
1
9

5
1
2

4
.5
4
1

4
.8
6
8

7
6
8

6
.2
8
3

1
0
2
4

4
.8
6
7

1

2

3

4

6

8

12

16

24

32

48

64

96

128

192

256

384

512

768

1024

1
·

·
·

·
·

·
·

·
·

·
·

·
·

·
◦

•
◦

◦
·
◦

2
·

·
·

·
·

·
·

·
·

·
·

·
◦

•
◦

◦
·
◦

3
·

·
·

·
·

·
·

·
·

·
◦

◦
◦

•
·

·
4

·
·

·
·

·
·

·
·

·
·
◦

•
◦

�
·
◦

6
·

·
·

·
·

·
·

·
◦

◦
◦

◦
·

·
8

·
·

·
·

·
·

·
·
◦

•
◦

◦
·

◦
1
2

·
·

·
·

·
·

·
◦

◦
◦

·
·

1
6

·
·

·
·

·
·
◦

•
◦

◦
·
◦

2
4

·
·

·
·
◦

◦
◦

◦
·

·
3
2

·
·

·
·
◦

•
◦

◦
·
◦

4
8

·
·
◦

◦
◦

◦
·

·
6
4

·
·
◦

•
◦

◦
·
◦

9
6

·
◦

◦
◦

·
·

1
2
8

·
•

◦
◦

·
◦

1
9
2

◦
◦

·
·

2
5
6

•
◦

·
◦

3
8
4

◦
·

5
1
2

◦
◦

7
6
8

·
1
0
2
4

◦

Table138. MB0 Kepler: Normal L1, size 18432×18432, milliseconds.
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Table139. MB0 Kepler: Increased L1, size 96×96, milliseconds.
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Table140. MB0 Kepler: Increased L1, size 192×192, milliseconds.
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Table141. MB0 Kepler: Increased L1, size 18432×18432, milliseconds.
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Table142. MB0 Kepler: Without L1, size 96×96, milliseconds.
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Table143. MB0 Kepler: Without L1, size 192×192, milliseconds.
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Table144. MB0 Kepler: Without L1, size 18432×18432, milliseconds.
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Table145. MB1 Kepler: Normal L1, size 96×96, milliseconds.
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Table146. MB1 Kepler: Normal L1, size 192×192, milliseconds.
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Table147. MB1 Kepler: Normal L1, size 6144×6144, milliseconds.
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Table148. MB1 Kepler: Increased L1, size 96×96, milliseconds.
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Table149. MB1 Kepler: Increased L1, size 192×192, milliseconds.
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Table150. MB1 Kepler: Increased L1, size 6144×6144, milliseconds.
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Table151. MB1 Kepler: Without L1, size 96×96, milliseconds.
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Table152. MB1 Kepler: Without L1, size 192×192, milliseconds.
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Table153. MB1 Kepler: Without L1, size 6144×6144, milliseconds.
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Table154. MB2 Kepler: Normal L1, size 96×96, milliseconds.
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Table155. MB2 Kepler: Normal L1, size 192×192, milliseconds.
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Table156. MB2 Kepler: Normal L1, size 6144×6144, milliseconds.
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Table157. MB2 Kepler: Increased L1, size 96×96, milliseconds.
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Table158. MB2 Kepler: Increased L1, size 192×192, milliseconds.
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Table159. MB2 Kepler: Increased L1, size 6144×6144, milliseconds.
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Table160. MB2 Kepler: Without L1, size 96×96, milliseconds.
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Table161. MB2 Kepler: Without L1, size 192×192, milliseconds.
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Table162. MB2 Kepler: Without L1, size 6144×6144, milliseconds.
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Table163. MB3 Kepler: Normal L1, size 96×96, milliseconds.
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Table164. MB3 Kepler: Normal L1, size 192×192, milliseconds.
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Table165. MB3 Kepler: Normal L1, size 18432×18432, seconds.
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Table166. MB3 Kepler: Increased L1, size 96×96, milliseconds.
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Table167. MB3 Kepler: Increased L1, size 192×192, milliseconds.
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Table168. MB3 Kepler: Increased L1, size 18432×18432, seconds.
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Table169. MB3 Kepler: Without L1, size 96×96, milliseconds.
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Table170. MB3 Kepler: Without L1, size 192×192, milliseconds.
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Table171. MB3 Kepler: Without L1, size 18432×18432, seconds.
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Table172. MB4 Kepler: Normal L1, size 96×96, milliseconds.
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Table173. MB4 Kepler: Normal L1, size 192×192, milliseconds.
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Table174. MB4 Kepler: Normal L1, size 6144×6144, milliseconds.
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Table175. MB4 Kepler: Increased L1, size 96×96, milliseconds.

186



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
2
9
.5
3
9
5

1
4
.7
8
2
8

9
.8
6
0
7

7
.4
1
5
5

4
.9
4
2
8

3
.7
1
1
8

2
.4
7
6
5

1
.8
6
4
6

1
.2
4
3
6

0
.9
3
9
6

0
.7
2
7
7

0
.5
5
8
7

0
.4
8
5
7

0
.3
5
3
5

0
.4
9
4
3

(
0
.0
4
1
2
)
0
.0
4
2
3

[0
.0
3
9
2
]*

(
0
.0
4
0
2
)
(
0
.0
4
0
9
)

2
1
4
.7
1
9
6

7
.4
0
3
2

4
.9
3
6
2

3
.7
0
2
8

2
.4
7
6
8

1
.8
6
4
9

1
.2
4
8
5

0
.9
3
6
1

0
.7
2
7
5

0
.5
5
8
6

0
.4
8
6
2

0
.4
9
2
1

0
.4
9
3
9

0
.3
5
5
0

0
.4
7
4
5

0
.0
4
1
2

0
.0
4
1
9

(
0
.0
4
0
8
)

3
9
.8
6
5
2

4
.9
4
2
0

3
.3
0
3
5

2
.4
8
3
3

1
.6
5
6
7

1
.2
5
1
2

0
.9
5
7
1

0
.7
2
6
8

0
.6
2
6
5

0
.4
8
5
8

0
.5
3
4
9

0
.4
9
3
7

0
.4
7
2
9

0
.3
3
2
1

0
.4
7
9
1

(
0
.0
4
1
1
)

4
7
.4
0
9
3

3
.7
1
3
6

2
.4
8
5
7

1
.8
6
5
5

1
.2
5
0
2

0
.9
4
2
5

0
.7
2
6
9

0
.5
5
8
1

0
.4
8
5
6

0
.4
9
2
9

0
.4
9
3
5

0
.4
9
7
3

0
.4
7
5
6

0
.3
8
1
7

0
.4
6
4
6

(
0
.0
4
1
0
)

6
4
.9
4
4
3

2
.4
8
0
7

1
.6
6
0
1

1
.2
4
9
5

0
.9
5
7
2

0
.7
2
7
6

0
.6
2
6
9

0
.4
8
6
0

0
.5
3
5
0

0
.4
9
3
4

0
.4
7
2
0

0
.4
7
4
9

0
.4
7
8
9

0
.3
1
2
7

8
3
.7
1
7
7

1
.8
6
6
8

1
.2
4
7
8

0
.9
4
2
0

0
.7
2
8
4

0
.5
5
8
6

0
.4
8
5
6

0
.4
9
2
1

0
.4
9
4
7

0
.4
9
7
0

0
.4
7
4
7

0
.4
7
7
7

0
.4
6
4
6

0
.3
2
0
4

1
2

2
.4
8
6
1

1
.2
5
2
1

0
.9
5
7
1

0
.7
2
9
8

0
.6
2
6
7

0
.4
8
6
0

0
.5
3
6
7

0
.4
9
4
0

0
.4
7
2
4

0
.4
7
4
8

0
.4
7
8
4

0
.4
6
4
4

1
6

1
.8
8
2
1

0
.9
4
5
6

0
.7
2
8
8

0
.5
5
8
7

0
.4
8
6
0

0
.4
9
1
8

0
.4
9
4
0

0
.4
9
7
3

0
.4
7
5
1

0
.4
7
7
4

0
.4
6
4
6

0
.5
1
1
4

2
4

1
.2
5
2
4

0
.7
2
8
4

0
.6
2
7
1

0
.4
8
5
7

0
.5
3
6
2

0
.4
8
0
5

0
.4
7
2
6

0
.4
7
4
8

0
.4
7
8
9

0
.4
6
4
4

3
2

0
.9
4
9
7

0
.5
5
9
7

0
.4
8
6
2

0
.4
9
0
9

0
.4
9
4
9

0
.4
9
7
7

0
.4
7
5
2

0
.4
7
7
4

0
.4
6
4
6

0
.5
1
1
3

4
8

0
.7
3
2
0

0
.4
8
6
3

0
.5
2
3
6

0
.4
9
3
9

0
.4
7
2
8

0
.4
7
5
9

0
.4
7
8
9

0
.4
6
4
5

6
4

0
.5
6
1
8

0
.4
9
2
7

0
.4
9
4
7

0
.4
9
7
8

0
.4
7
5
7

0
.4
7
7
8

0
.4
6
4
8

0
.5
1
1
3

9
6

0
.4
8
7
3

0
.4
9
5
0

0
.4
7
2
4

0
.4
7
5
4

0
.4
7
9
2

0
.4
6
4
7

1
2
8

0
.3
5
3
9

0
.3
5
5
0

0
.3
3
1
8

0
.3
8
2
1

0
.3
1
3
0

0
.3
2
2
8

1
9
2

0
.4
9
5
0

0
.4
7
5
9

0
.4
7
9
2

0
.4
6
5
1

2
5
6

0
.0
4
2
6

0
.0
4
2
2

0
.0
4
1
3

0
.0
4
1
9

3
8
4

(
0
.0
4
0
3
)

0
.0
4
1
4

5
1
2

(
0
.0
4
0
4
)
(
0
.0
4
0
7
)

7
6
8

(
0
.0
4
0
4
)

1
0
2
4

(
0
.0
4
1
1
)

1

2

3

4

6
8
12
16
24
32
48
64
96
128
192

256

384

512

768

1024

1
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

◦
�

•
•

2
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
◦

◦
•

3
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

4
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

6
·

·
·

·
·
·
·
·
·
·
·
·
·
·

8
·

·
·

·
·
·
·
·
·
·
·
·
·
·

1
2

·
·

·
·

·
·
·
·
·
·
·
·

1
6

·
·

·
·

·
·
·
·
·
·
·
·

2
4

·
·

·
·

·
·
·
·
·
·

3
2

·
·

·
·

·
·
·
·
·
·

4
8

·
·

·
·

·
·
·
·

6
4

·
·

·
·

·
·
·
·

9
6

·
·

·
·

·
·

1
2
8

·
·

·
·

·
·

1
9
2

·
·

·
·

2
5
6

◦
◦

◦
◦

3
8
4

•
◦

5
1
2

•
•

7
6
8

•
1
0
2
4

•

Table176. MB4 Kepler: Increased L1, size 192×192, milliseconds.
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Table177. MB4 Kepler: Increased L1, size 6144×6144, milliseconds.
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Table178. MB4 Kepler: Without L1, size 96×96, milliseconds.
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Table179. MB4 Kepler: Without L1, size 192×192, milliseconds.
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Table180. MB4 Kepler: Without L1, size 6144×6144, milliseconds.
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Table181. MB5 Kepler: Normal L1, size 96×96, milliseconds.
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Table182. MB5 Kepler: Normal L1, size 192×192, milliseconds.
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Table183. MB5 Kepler: Normal L1, size 18432×18432, milliseconds.
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Table184. MB5 Kepler: Increased L1, size 96×96, milliseconds.
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Table185. MB5 Kepler: Increased L1, size 192×192, milliseconds.
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Table186. MB5 Kepler: Increased L1, size 18432×18432, milliseconds.
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Table187. MB5 Kepler: Without L1, size 96×96, milliseconds.
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Table188. MB5 Kepler: Without L1, size 192×192, milliseconds.
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Table189. MB5 Kepler: Without L1, size 18432×18432, milliseconds.
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Table190. MB6 Kepler: Normal L1, size 96×96, milliseconds.
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Table191. MB6 Kepler: Normal L1, size 192×192, milliseconds.
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Table192. MB6 Kepler: Normal L1, size 18432×18432, milliseconds.
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Table193. MB6 Kepler: Increased L1, size 96×96, milliseconds.
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Table194. MB6 Kepler: Increased L1, size 192×192, milliseconds.
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Table195. MB6 Kepler: Increased L1, size 18432×18432, milliseconds.
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Table196. MB6 Kepler: Without L1, size 96×96, milliseconds.
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Table197. MB6 Kepler: Without L1, size 192×192, milliseconds.
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Table198. MB6 Kepler: Without L1, size 18432×18432, milliseconds.
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Table199. MB7 Kepler: Normal L1, size 96×96, milliseconds.
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Table200. MB7 Kepler: Normal L1, size 192×192, milliseconds.

211



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
2
5
0
.6
0
9

1
2
5
.2
1
8

8
3
.4
7
8

6
2
.6
1
0

4
1
.7
4
2

3
1
.3
0
7

2
0
.8
7
0

1
5
.6
5
5

1
0
.4
3
8

7
.8
2
7

5
.8
3
1

4
.3
7
4

(
3
.6
9
6
)
(
3
.6
7
4
)
(
3
.6
7
8
)
(
3
.6
8
1
)
(
3
.6
9
2
)
(
3
.6
8
0
)
(
3
.8
1
2
)
(
3
.7
7
1
)

2
1
2
5
.3
2
3

6
2
.6
1
0

4
1
.7
4
2

3
1
.3
0
6

2
0
.8
7
2

1
5
.6
5
4

1
0
.4
3
7

7
.8
2
7

5
.8
3
1

4
.3
7
4

(
3
.6
9
6
)
(
3
.6
7
4
)
(
3
.6
7
5
)
(
3
.6
7
8
)
(
3
.6
9
2
)
(
3
.6
8
1
)
(
3
.8
1
2
)
(
3
.7
7
3
)

3
8
3
.5
7
0

4
1
.7
4
0

2
7
.8
2
9

2
0
.8
7
2

1
3
.9
1
5

1
0
.4
3
6

7
.7
7
4

5
.8
3
1

4
.9
2
8

(
3
.6
9
6
)

4
.0
8
3

(
3
.6
7
7
)
(
3
.6
8
2
)
(
3
.6
9
6
)
(
3
.7
4
6
)
(
3
.8
1
2
)

4
6
2
.6
9
8

3
1
.3
0
9

2
0
.8
7
7

1
5
.6
5
8

1
0
.4
3
6

7
.8
2
8

5
.8
3
1

4
.3
7
4

(
3
.6
9
6
)
(
3
.6
7
6
)
(
3
.6
7
9
)
(
3
.6
8
1
)
(
3
.6
9
6
)
(
3
.6
8
0
)
(
3
.8
1
1
)
(
3
.7
7
3
)

6
4
1
.8
1
9

2
0
.8
7
3

1
3
.9
1
6

1
0
.4
3
8

7
.7
7
4

5
.8
3
1

4
.9
2
8

(
3
.6
9
6
)

4
.0
8
8

(
3
.6
8
0
)
(
3
.6
8
2
)
(
3
.6
9
4
)
(
3
.7
4
6
)
(
3
.8
1
2
)

8
3
1
.3
7
8

1
5
.6
5
5

1
0
.4
3
8

7
.8
2
9

5
.8
3
1

4
.3
7
4

(
3
.6
9
6
)
[3
.6
7
4
]*

(
3
.6
8
1
)
(
3
.6
7
6
)
(
3
.6
9
3
)
(
3
.6
8
1
)
(
3
.8
1
1
)
(
3
.7
7
2
)

1
2

2
0
.9
2
2

1
0
.4
4
0

7
.7
7
7

5
.8
3
3

4
.9
2
8

(
3
.6
9
6
)

4
.0
8
5

(
3
.6
8
2
)
(
3
.6
8
0
)
(
3
.6
9
3
)
(
3
.7
4
5
)
(
3
.8
1
2
)

1
6

1
5
.6
8
9

7
.8
3
2

5
.8
3
3

4
.3
7
6

(
3
.6
9
9
)
(
3
.6
7
5
)
(
3
.6
7
9
)

(
3
.6
7
8
)
(
3
.6
9
3
)
(
3
.6
8
1
)
(
3
.8
1
1
)
(
3
.7
7
2
)

2
4

1
0
.4
6
8

5
.8
3
6

4
.9
3
2

(
3
.7
0
1
)

4
.0
8
7

(
3
.6
7
9
)
(
3
.6
7
9
)

(
3
.6
9
2
)
(
3
.7
4
6
)
(
3
.8
1
1
)

3
2

7
.8
4
3

4
.3
7
7

(
3
.7
0
1
)
(
3
.6
7
8
)
(
3
.6
7
9
)
(
3
.6
7
9
)
(
3
.6
9
4
)

(
3
.6
8
0
)
(
3
.8
1
4
)
(
3
.7
7
3
)

4
8

5
.8
3
8

(
3
.6
9
9
)

4
.0
8
7

(
3
.6
7
9
)
(
3
.6
8
0
)
(
3
.6
9
3
)
(
3
.7
4
6
)

(
3
.8
1
1
)

6
4

4
.3
7
8

(
3
.6
7
8
)
(
3
.6
7
8
)
(
3
.6
7
7
)
(
3
.6
9
4
)
(
3
.6
8
0
)
(
3
.8
1
3
)

(
3
.7
7
4
)

9
6

(
3
.7
0
1
)

(
3
.6
7
9
)
(
3
.6
7
9
)
(
3
.6
9
4
)
(
3
.7
4
6
)
(
3
.8
0
8
)

1
2
8

(
3
.6
7
8
)

(
3
.6
7
8
)
(
3
.6
9
4
)
(
3
.6
8
0
)
(
3
.8
1
0
)
(
3
.7
7
4
)

1
9
2

(
3
.6
7
8
)

(
3
.6
9
4
)
(
3
.7
4
3
)
(
3
.8
1
2
)

2
5
6

(
3
.6
7
8
)

(
3
.6
8
0
)
(
3
.8
1
2
)
(
3
.7
7
6
)

3
8
4

(
3
.6
9
4
)

(
3
.8
1
2
)

5
1
2

(
3
.6
8
1
)

(
3
.7
7
2
)

7
6
8

(
3
.8
1
1
)

1
0
2
4

(
3
.7
7
2
)

1

2

3

4

6

8

12

16

24

32

48

64

96

128

192

256

384

512

768

1024

1
·

·
·

·
·

·
·

·
·

·
·

◦
•

�
�

•
•

•
•

•
2

·
·

·
·

·
·

·
·

·
◦

•
�

�
•

•
•

•
•

3
·

·
·

·
·

·
·

·
·

•
◦

�
•

•
•

•
4

·
·

·
·

·
·

·
◦

•
�

•
•

•
•

•
•

6
·

·
·

·
·

·
·

•
◦

•
•

•
•

•
8

·
·

·
·

·
◦

•
�

•
�

•
•

•
•

1
2

·
·

·
·

·
•

◦
•

•
•

•
•

1
6

·
·

·
◦

•
�

•
�

•
•

•
•

2
4

·
·

·
•

◦
•

•
•

•
•

3
2

·
◦

•
•

•
•

•
•

•
•

4
8

·
•

◦
•

•
•

•
•

6
4

◦
•

•
�

•
•

•
•

9
6

•
•

•
•

•
•

1
2
8

•
•

•
•

•
•

1
9
2

•
•

•
•

2
5
6

•
•

•
•

3
8
4

•
•

5
1
2

•
•

7
6
8

•
1
0
2
4

•

Table201. MB7 Kepler: Normal L1, size 18432×18432, seconds.
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Table202. MB7 Kepler: Increased L1, size 96×96, milliseconds.
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Table203. MB7 Kepler: Increased L1, size 192×192, milliseconds.
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Table204. MB7 Kepler: Increased L1, size 18432×18432, seconds.
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Table205. MB7 Kepler: Without L1, size 96×96, milliseconds.
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Table206. MB7 Kepler: Without L1, size 192×192, milliseconds.
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Table207. MB7 Kepler: Without L1, size 18432×18432, seconds.
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Table208. MB8 Kepler: Normal L1, size 96×96, milliseconds.
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Table209. MB8 Kepler: Normal L1, size 192×192, milliseconds.
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Table211. MB8 Kepler: Increased L1, size 96×96, milliseconds.
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Table212. MB8 Kepler: Increased L1, size 192×192, milliseconds.
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Table213. MB8 Kepler: Increased L1, size 6144×6144, seconds.
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Table214. MB8 Kepler: Without L1, size 96×96, milliseconds.
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Table215. MB8 Kepler: Without L1, size 192×192, milliseconds.
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Table216. MB8 Kepler: Without L1, size 6144×6144, seconds.
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Table217. MB9 Kepler: Normal L1, size 96×96, milliseconds.
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Table218. MB9 Kepler: Normal L1, size 192×192, milliseconds.
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Table219. MB9 Kepler: Normal L1, size 6144×6144, seconds.
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Table220. MB9 Kepler: Increased L1, size 96×96, milliseconds.
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Table221. MB9 Kepler: Increased L1, size 192×192, milliseconds.
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Table222. MB9 Kepler: Increased L1, size 6144×6144, seconds.
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Table223. MB9 Kepler: Without L1, size 96×96, milliseconds.

234



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
1
1
.1
3
7
3

5
.5
7
7
5

3
.7
1
1
7

2
.8
0
1
6

1
.8
7
7
1

1
.4
1
3
5

0
.9
4
5
9

0
.7
0
9
8

0
.4
7
6
1

0
.3
5
8
9

0
.2
4
5
2

0
.2
0
2
0

0
.1
3
4
8

0
.0
9
0
5

0
.1
2
9
4

(
0
.0
3
7
6
)
(
0
.0
3
7
8
)
(
0
.0
3
7
9
)
(
0
.0
3
7
0
)
[0
.0
3
6
9
]*

2
6
.3
5
8
4

3
.1
9
3
9

2
.1
3
6
1

1
.6
0
6
3

1
.0
7
3
9

0
.8
0
7
1

0
.5
4
1
5

0
.4
0
7
9

0
.2
7
9
9

0
.2
0
1
7

0
.1
5
0
8

0
.1
2
8
8

0
.1
2
9
2

0
.0
9
6
4

0
.1
2
9
7

(
0
.0
3
7
8
)
(
0
.0
3
7
8
)
(
0
.0
3
8
0
)

3
4
.7
7
7
6

2
.4
0
1
2

1
.6
0
0
9

1
.2
0
4
3

0
.8
0
5
2

0
.6
0
6
0

0
.4
2
0
0

0
.2
7
9
2

0
.2
0
4
7

0
.1
3
4
8

0
.1
4
9
6

0
.1
2
9
3

0
.1
3
1
3

0
.0
8
9
9

0
.1
3
1
9

(
0
.0
3
8
3
)

4
3
.9
9
5
0

2
.0
0
3
5

1
.3
3
8
0

1
.0
0
6
6

0
.6
7
1
9

0
.5
0
6
9

0
.3
1
6
9

0
.2
3
1
6

0
.1
6
1
3

0
.1
2
8
6

0
.1
4
5
7

0
.1
3
0
7

0
.1
2
9
8

0
.1
0
0
1

0
.1
3
0
4

(
0
.0
3
7
6
)

6
3
.2
1
3
2

1
.6
1
0
2

1
.0
7
5
3

0
.8
0
8
4

0
.6
0
9
8

0
.3
5
7
3

0
.2
4
9
0

0
.1
6
1
0

0
.1
6
7
6

0
.1
2
9
1

0
.1
4
6
3

0
.1
2
9
7

0
.1
3
2
8

0
.0
8
9
0

8
2
.8
2
4
8

1
.4
1
4
8

0
.9
4
4
7

0
.7
2
9
2

0
.4
5
9
2

0
.2
9
5
9

0
.2
0
3
7

0
.1
5
5
2

0
.1
5
5
7

0
.1
3
0
3

0
.1
4
8
6

0
.1
3
1
8

0
.1
3
0
4

0
.0
9
1
4

1
2

2
.4
3
1
2

1
.2
1
7
7

1
.1
0
6
8

0
.6
0
4
1

0
.3
5
7
2

0
.2
3
1
5

0
.2
0
9
4

0
.1
5
6
2

0
.1
5
9
6

0
.1
2
9
7

0
.1
4
8
3

0
.1
3
0
3

1
6

2
.2
3
7
2

1
.1
1
9
4

0
.8
3
4
7

0
.4
7
9
1

0
.3
8
5
4

0
.2
7
0
2

0
.2
2
5
7

0
.1
5
8
2

0
.1
5
5
3

0
.1
3
2
0

0
.1
4
5
5

0
.1
3
5
9

2
4

2
.0
7
4
6

1
.2
1
7
1

0
.7
0
2
7

0
.5
0
2
8

0
.4
0
0
5

0
.2
6
3
4

0
.2
3
7
1

0
.1
5
5
1

0
.1
5
5
2

0
.1
3
0
4

3
2

2
.0
0
6
6

0
.9
2
1
4

0
.6
7
5
9

0
.5
1
2
6

0
.3
9
8
1

0
.2
7
4
3

0
.2
2
7
3

0
.1
5
8
3

0
.1
5
2
4

0
.1
3
5
1

4
8

2
.4
4
9
3

0
.9
3
0
2

0
.7
0
3
8

0
.5
1
4
1

0
.3
7
8
1

0
.2
6
4
6

0
.2
2
7
6

0
.1
5
2
2

6
4

1
.8
2
1
1

0
.9
4
7
5

0
.7
0
3
3

0
.5
1
8
4

0
.3
7
9
0

0
.2
7
5
8

0
.2
0
1
4

0
.1
6
5
6

9
6

1
.8
3
9
6

0
.9
2
9
6

0
.6
7
1
2

0
.4
9
1
2

0
.3
7
3
2

0
.2
3
0
2

1
2
8

1
.2
8
4
8

0
.6
7
4
5

0
.4
5
4
5

0
.3
8
5
8

0
.2
5
0
0

0
.1
8
0
2

1
9
2

1
.9
1
0
4

0
.9
1
0
9

0
.6
7
3
3

0
.4
8
4
8

2
5
6

(
0
.0
3
8
0
)
(
0
.0
3
7
7
)
0
.0
3
9
4

0
.0
3
9
9

3
8
4

(
0
.0
3
8
1
)
(
0
.0
3
7
0
)

5
1
2

(
0
.0
3
7
3
)
(
0
.0
3
7
6
)

7
6
8

0
.0
3
9
0

1
0
2
4

0
.0
3
8
8

1

2

3

4

6
8
12
16
24
32
48
64
96
128
192

256

384

512

768

1024

1
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

•
•

•
�

2
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

•
•

3
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

4
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

6
·

·
·

·
·
·
·
·
·
·
·
·
·
·

8
·

·
·

·
·
·
·
·
·
·
·
·
·
·

1
2

·
·

·
·

·
·
·
·
·
·
·
·

1
6

·
·

·
·

·
·
·
·
·
·
·
·

2
4

·
·

·
·

·
·
·
·
·
·

3
2

·
·

·
·

·
·
·
·
·
·

4
8

·
·

·
·

·
·
·
·

6
4

·
·

·
·

·
·
·
·

9
6

·
·

·
·

·
·

1
2
8

·
·

·
·

·
·

1
9
2

·
·

·
·

2
5
6

•
•

◦
◦

3
8
4

•
•

5
1
2

•
•

7
6
8

◦
1
0
2
4

◦

Table224. MB9 Kepler: Without L1, size 192×192, milliseconds.
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Table225. MB9 Kepler: Without L1, size 6144×6144, seconds.
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Table226. MB10 Kepler: Normal L1, size 96×96, milliseconds.
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Table227. MB10 Kepler: Normal L1, size 192×192, milliseconds.
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Table228. MB10 Kepler: Normal L1, size 6144×6144, seconds.
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Table229. MB10 Kepler: Increased L1, size 96×96, milliseconds.
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Table230. MB10 Kepler: Increased L1, size 192×192, milliseconds.
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Table231. MB10 Kepler: Increased L1, size 6144×6144, seconds.
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Table232. MB10 Kepler: Without L1, size 96×96, milliseconds.
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Table233. MB10 Kepler: Without L1, size 192×192, milliseconds.
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Table234. MB10 Kepler: Without L1, size 6144×6144, seconds.
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Table235. MB11 Kepler: Normal L1, size 96×96, milliseconds.
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Table238. MB11 Kepler: Increased L1, size 96×96, milliseconds.
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Table239. MB11 Kepler: Increased L1, size 192×192, milliseconds.
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Table240. MB11 Kepler: Increased L1, size 6144×6144, seconds.
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Table241. MB11 Kepler: Without L1, size 96×96, milliseconds.
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Table242. MB11 Kepler: Without L1, size 192×192, milliseconds.
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Table243. MB11 Kepler: Without L1, size 6144×6144, seconds.
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Table244. MB12 Kepler: Normal L1, size 96×96, milliseconds.
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Table245. MB12 Kepler: Normal L1, size 192×192, milliseconds.
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Table246. MB12 Kepler: Normal L1, size 6144×6144, milliseconds.
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Table247. MB12 Kepler: Increased L1, size 96×96, milliseconds.
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Table248. MB12 Kepler: Increased L1, size 192×192, milliseconds.
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Table249. MB12 Kepler: Increased L1, size 6144×6144, milliseconds.
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Table250. MB12 Kepler: Without L1, size 96×96, milliseconds.
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Table251. MB12 Kepler: Without L1, size 192×192, milliseconds.
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Table252. MB12 Kepler: Without L1, size 6144×6144, milliseconds.
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Table253. MB13 Kepler: Normal L1, size 96×96, milliseconds.
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Table254. MB13 Kepler: Normal L1, size 192×192, milliseconds.
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Table255. MB13 Kepler: Normal L1, size 6144×6144, milliseconds.
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Table256. MB13 Kepler: Increased L1, size 96×96, milliseconds.
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Table257. MB13 Kepler: Increased L1, size 192×192, milliseconds.
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Table258. MB13 Kepler: Increased L1, size 6144×6144, milliseconds.
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Table259. MB13 Kepler: Without L1, size 96×96, milliseconds.
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Table260. MB13 Kepler: Without L1, size 192×192, milliseconds.
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Table261. MB13 Kepler: Without L1, size 6144×6144, milliseconds.
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Table262. MB14 Kepler: Normal L1, size 96×96, milliseconds.
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Table263. MB14 Kepler: Normal L1, size 192×192, milliseconds.
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Table264. MB14 Kepler: Normal L1, size 6144×6144, milliseconds.
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Table265. MB14 Kepler: Increased L1, size 96×96, milliseconds.
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Table266. MB14 Kepler: Increased L1, size 192×192, milliseconds.
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Table267. MB14 Kepler: Increased L1, size 6144×6144, milliseconds.
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Table268. MB14 Kepler: Without L1, size 96×96, milliseconds.
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Table269. MB14 Kepler: Without L1, size 192×192, milliseconds.
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Table270. MB14 Kepler: Without L1, size 6144×6144, milliseconds.
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Table271. Cannon Fermi: Normal L1, size 96×96, milliseconds.

282



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
4
.5
6
8
7

2
.3
2
1
2

1
.5
5
5
6

1
.1
7
9
6

0
.7
8
4
4

0
.5
9
2
7

0
.4
0
1
4

0
.3
0
9
5

0
.2
0
6
4

0
.1
5
8
8

0
.1
4
1
1

0
.1
1
0
4

0
.1
3
0
5

0
.0
9
0
7

0
.1
3
1
7

(
0
.0
3
5
9
)
(
0
.0
3
6
1
)
(
0
.0
3
5
6
)
(
0
.0
3
5
9
)
(
0
.0
3
6
7
)

2
2
.9
3
8
2

1
.4
8
9
6

1
.0
0
0
8

0
.7
6
1
7

0
.5
1
3
3

0
.3
9
3
1

0
.2
6
1
2

0
.2
0
2
1

0
.1
5
0
3

0
.1
0
9
9

0
.1
2
0
9

0
.1
3
1
4

0
.1
2
9
2

0
.1
1
5
0

0
.1
2
9
7

(
0
.0
3
6
1
)
(
0
.0
3
5
5
)
(
0
.0
3
6
6
)

3
2
.4
1
5
3

1
.2
3
1
6

0
.8
2
8
6

0
.6
2
7
3

0
.4
2
9
0

0
.3
1
8
4

0
.2
3
0
8

0
.1
5
0
8

0
.1
4
9
3

0
.1
1
9
3

0
.1
5
6
8

0
.1
3
0
1

0
.1
2
3
4

0
.0
9
4
2

0
.1
4
1
0

(
0
.0
3
6
7
)

4
2
.1
4
7
4

1
.0
9
7
4

0
.7
3
9
0

0
.5
7
0
0

0
.3
7
6
1

0
.2
9
0
2

0
.1
7
9
4

0
.1
1
6
4

0
.1
1
2
6

0
.1
2
1
6

0
.1
2
8
7

0
.1
2
8
4

0
.1
3
0
2

0
.1
2
4
1

0
.1
3
0
1

(
0
.0
3
6
4
)

6
1
.9
0
9
2

0
.9
6
4
8

0
.6
7
0
0

0
.4
8
9
8

0
.3
4
7
9

0
.2
0
9
9

0
.1
5
6
0

0
.1
1
6
9

0
.1
3
7
4

0
.1
3
0
9

0
.1
1
9
3

0
.1
3
1
0

0
.1
4
0
1

0
.1
2
6
0

8
1
.7
7
9
9

0
.9
2
0
9

0
.6
0
4
9

0
.4
6
6
4

0
.2
7
2
3

0
.1
5
6
7

0
.1
3
0
0

0
.1
1
6
2

0
.1
1
0
7

0
.1
3
0
5

0
.1
2
7
7

0
.1
2
9
6

0
.1
3
1
6

0
.0
8
9
1

1
2

1
.6
5
8
3

0
.8
3
4
1

0
.5
4
8
8

0
.3
3
5
7

0
.2
1
4
6

0
.1
3
9
5

0
.1
3
5
1

0
.1
1
6
6

0
.1
0
6
9

0
.1
2
7
2

0
.1
3
9
4

0
.1
2
6
6

1
6

1
.6
3
2
3

0
.8
2
0
0

0
.4
3
1
6

0
.2
4
5
0

0
.1
8
1
3

0
.1
4
3
9

0
.1
3
0
8

0
.1
1
5
2

0
.1
1
0
3

0
.1
3
2
2

0
.1
2
9
8

0
.1
2
9
1

2
4

1
.5
7
2
6

0
.6
0
4
4

0
.3
6
1
6

0
.2
3
2
4

0
.2
3
9
3

0
.1
8
3
2

0
.1
3
4
4

0
.1
2
2
1

0
.1
1
6
8

0
.1
3
1
9

3
2

1
.5
7
7
8

0
.4
9
1
6

0
.3
3
3
6

0
.3
4
7
9

0
.2
7
9
1

0
.1
8
1
5

0
.1
2
8
0

0
.1
2
2
4

0
.1
2
3
1

0
.1
2
6
2

4
8

1
.2
6
2
8

0
.7
8
5
7

0
.6
1
2
2

0
.5
1
0
4

0
.3
1
1
6

0
.1
9
4
9

0
.1
4
2
8

0
.1
2
6
8

6
4

1
.0
6
9
0

0
.8
1
9
7

0
.7
2
3
0

0
.4
9
0
3

0
.3
3
7
2

0
.2
3
1
1

0
.1
6
1
8

0
.1
2
5
3

9
6

2
.0
6
8
7

1
.3
4
2
6

0
.8
6
8
6

0
.6
0
0
1

0
.3
9
9
9

0
.2
6
8
0

1
2
8

1
.0
0
3
3

0
.7
9
7
8

0
.6
4
7
6

0
.4
0
7
1

0
.2
9
9
6

0
.1
6
6
7

1
9
2

2
.5
8
5
4

1
.4
7
4
3

0
.9
2
0
4

0
.7
2
7
5

2
5
6

(
0
.0
3
5
8
)
(
0
.0
3
5
5
)
[0
.0
3
5
2
]*

(
0
.0
3
5
7
)

3
8
4

(
0
.0
3
6
3
)
(
0
.0
3
6
4
)

5
1
2

(
0
.0
3
6
7
)
(
0
.0
3
5
5
)

7
6
8

(
0
.0
3
6
1
)

1
0
2
4

(
0
.0
3
5
8
)

1

2

3

4

6
8
12
16
24
32
48
64
96
128
192

256

384

512

768

1024

1
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

•
•

•
•

2
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

•
•

3
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

4
·

·
·

·
·
·
·
·
·
·
·
·
·
·
·
•

6
·

·
·

·
·
·
·
·
·
·
·
·
·
·

8
·

·
·

·
·
·
·
·
·
·
·
·
·
·

1
2

·
·

·
·

·
·
·
·
·
·
·
·

1
6

·
·

·
·

·
·
·
·
·
·
·
·

2
4

·
·

·
·

·
·
·
·
·
·

3
2

·
·

·
·

·
·
·
·
·
·

4
8

·
·

·
·

·
·
·
·

6
4

·
·

·
·

·
·
·
·

9
6

·
·

·
·

·
·

1
2
8

·
·

·
·

·
·

1
9
2

·
·

·
·

2
5
6

•
•

�
•

3
8
4

•
•

5
1
2

•
•

7
6
8

•
1
0
2
4

•

Table272. Cannon Fermi: Normal L1, size 192×192, milliseconds.
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Table273. Cannon Fermi: Normal L1, size 6144×6144, seconds.
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Table274. Cannon Fermi: Increased L1, size 96×96, milliseconds.
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Table275. Cannon Fermi: Increased L1, size 192×192, milliseconds.
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Table276. Cannon Fermi: Increased L1, size 6144×6144, seconds.
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Table277. Cannon Fermi: Without L1, size 96×96, milliseconds.
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Table278. Cannon Fermi: Without L1, size 192×192, milliseconds.
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Table279. Cannon Fermi: Without L1, size 6144×6144, seconds.
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Table280. CannonModi�ed Fermi: Normal L1, size 96×96, seconds.
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Table281. CannonModi�ed Fermi: Normal L1, size 192×192, seconds.
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Table282. CannonModi�ed Fermi: Normal L1, size 6144×6144, seconds.
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Table283. CannonModi�ed Fermi: Increased L1, size 96×96, seconds.
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Table284. CannonModi�ed Fermi: Increased L1, size 192×192, seconds.
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Table285. CannonModi�ed Fermi: Increased L1, size 6144×6144, seconds.
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Table287. CannonModi�ed Fermi: Without L1, size 192×192, seconds.
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Table288. CannonModi�ed Fermi: Without L1, size 6144×6144, seconds.
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Table289. Cannon Kepler: Normal L1, size 96×96, milliseconds.
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Table290. Cannon Kepler: Normal L1, size 192×192, milliseconds.
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Table291. Cannon Kepler: Normal L1, size 6144×6144, seconds.
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Table292. Cannon Kepler: Increased L1, size 96×96, milliseconds.

303



R
o
w
s

1
2

3
4

6
8

1
2

1
6

2
4

3
2

4
8

6
4

9
6

1
2
8

1
9
2

2
5
6

3
8
4

5
1
2

7
6
8

1
0
2
4

1
4
.0
3
6
9

2
.0
5
3
1

1
.3
7
7
0

1
.0
3
2
0

0
.6
9
6
2

0
.5
2
2
1

0
.3
5
0
9

0
.2
6
5
1

0
.1
7
9
3

0
.1
3
6
1

0
.1
0
0
9

0
.0
8
1
3

0
.0
6
9
1

0
.0
5
1
7

0
.0
6
8
8

(
0
.0
4
0
3
)
[0
.0
3
9
1
]*

(
0
.0
4
0
0
)
(
0
.0
4
0
7
)
(
0
.0
4
1
1
)

2
3
.2
2
2
4

1
.6
2
7
6

1
.0
8
8
3

0
.8
1
8
1

0
.5
4
8
2

0
.4
1
2
7

0
.2
7
7
6

0
.2
0
9
8

0
.1
5
4
6

0
.0
8
1
6

0
.0
8
9
8

0
.0
6
8
9

0
.0
6
8
9

0
.0
5
2
2

0
.0
6
8
4

0
.0
4
1
6

(
0
.0
4
0
5
)
(
0
.0
4
0
7
)

3
2
.6
6
6
4

1
.3
4
7
6

0
.8
9
9
6

0
.6
7
6
7

0
.4
5
3
9

0
.3
4
1
9

0
.2
3
6
5

0
.1
5
4
5

0
.1
2
2
2

0
.0
7
0
8

0
.0
8
9
4

0
.0
7
1
2

0
.0
6
8
1

0
.0
4
9
4

0
.0
6
9
5

(
0
.0
4
0
4
)

4
2
.3
8
9
1

1
.2
0
4
1

0
.8
0
5
3

0
.6
0
5
8

0
.4
0
6
4

0
.3
0
6
5

0
.1
7
9
9

0
.1
2
2
2

0
.1
0
2
7

0
.0
7
0
1

0
.0
8
3
4

0
.0
6
8
4

0
.0
6
8
2

0
.0
5
5
2

0
.0
6
8
6

0
.0
4
1
8

6
2
.1
1
0
4

1
.0
6
2
8

0
.7
1
1
1

0
.5
3
5
1

0
.3
6
7
0

0
.2
1
2
0

0
.1
5
0
7

0
.1
0
2
8

0
.1
0
6
1

0
.0
7
0
7

0
.0
8
3
4

0
.0
6
8
4

0
.0
6
9
6

0
.0
4
8
2

8
1
.9
7
1
0

0
.9
9
2
2

0
.6
6
4
3

0
.4
9
9
9

0
.2
7
7
2

0
.1
7
6
7

0
.1
2
2
4

0
.1
0
1
4

0
.1
0
3
5

0
.0
7
1
3

0
.0
8
4
3

0
.0
6
9
3

0
.0
6
8
5

0
.0
4
7
1

1
2

1
.8
3
3
7

0
.9
2
2
0

0
.5
8
6
5

0
.3
4
3
1

0
.2
0
7
2

0
.1
3
3
1

0
.1
2
0
1

0
.1
0
3
4

0
.0
9
9
8

0
.0
6
9
5

0
.0
9
2
6

0
.0
6
8
9

1
6

1
.7
6
4
3

0
.8
8
7
2

0
.4
4
2
1

0
.2
8
5
2

0
.2
0
0
4

0
.1
3
6
1

0
.1
2
0
8

0
.1
0
3
6

0
.1
0
0
8

0
.0
6
9
8

0
.0
8
5
5

0
.0
7
3
5

2
4

1
.6
9
4
9

0
.6
0
9
2

0
.3
6
2
5

0
.2
5
8
8

0
.2
0
1
2

0
.1
3
9
9

0
.1
2
2
9

0
.1
0
0
7

0
.1
0
2
4

0
.0
7
0
0

3
2

1
.6
6
0
9

0
.5
0
7
8

0
.3
6
2
8

0
.2
6
1
7

0
.2
0
2
5

0
.1
3
8
4

0
.1
2
0
2

0
.1
0
0
5

0
.0
9
9
8

0
.0
7
4
3

4
8

1
.1
9
7
9

0
.5
2
4
6

0
.3
6
4
7

0
.2
6
5
5

0
.1
9
6
6

0
.1
3
5
3

0
.1
2
8
1

0
.0
9
9
5

6
4

0
.9
8
4
3

0
.5
7
8
4

0
.4
1
0
5

0
.2
7
6
5

0
.1
9
9
7

0
.1
4
0
3

0
.1
1
8
3

0
.1
0
7
8

9
6

1
.4
2
7
5

0
.7
5
6
7

0
.4
6
7
5

0
.2
9
2
3

0
.2
0
7
0

0
.1
3
0
5

1
2
8

1
.0
8
8
8

0
.4
8
2
9

0
.3
0
5
8

0
.2
3
1
1

0
.1
3
6
2

0
.0
9
7
5

1
9
2

2
.3
7
7
3

1
.1
6
6
5

0
.6
3
7
4

0
.3
4
8
0

2
5
6

(
0
.0
4
0
6
)

0
.0
4
1
6

(
0
.0
4
0
6
)
0
.0
4
2
3

3
8
4

(
0
.0
4
0
4
)

0
.0
4
1
2

5
1
2

0
.0
4
1
9

(
0
.0
4
0
0
)

7
6
8

(
0
.0
4
0
0
)

1
0
2
4

0
.0
4
1
8

1

2

3

4

6
8
12
16
24
32
48
64
96

128

192

256

384

512

768

1024

1
·

·
·

·
·
·
·
·
·
·
·
·
·

·
·
•

�
•

•
•

2
·

·
·

·
·
·
·
·
·
·
·
·
·

·
·
◦

•
•

3
·

·
·

·
·
·
·
·
·
·
·
·
·

·
·
•

4
·

·
·

·
·
·
·
·
·
·
·
·
·

·
·
◦

6
·

·
·

·
·
·
·
·
·
·
·
·
·
◦

8
·

·
·

·
·
·
·
·
·
·
·
·
·
◦

1
2

·
·

·
·

·
·
·
·
·
·
·
·

1
6

·
·

·
·

·
·
·
·
·
·
·
·

2
4

·
·

·
·

·
·
·
·
·
·

3
2

·
·

·
·

·
·
·
·
·
·

4
8

·
·

·
·

·
·
·
·

6
4

·
·

·
·

·
·
·
·

9
6

·
·

·
·

·
·

1
2
8

·
·

·
·

·
·

1
9
2

·
·

·
·

2
5
6

•
◦

•
◦

3
8
4

•
◦

5
1
2

◦
•

7
6
8

•
1
0
2
4

◦

Table293. Cannon Kepler: Increased L1, size 192×192, milliseconds.
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Table294. Cannon Kepler: Increased L1, size 6144×6144, seconds.
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Table295. Cannon Kepler: Without L1, size 96×96, milliseconds.
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Table296. Cannon Kepler: Without L1, size 192×192, milliseconds.
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Table297. Cannon Kepler: Without L1, size 6144×6144, seconds.
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Table298. CannonModi�ed Kepler: Normal L1, size 96×96, seconds.
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Table299. CannonModi�ed Kepler: Normal L1, size 192×192, seconds.
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