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ey Solution Structure: FPGA+GPU Strong Alliance
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Solution Model
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CTACTEL Test Content

The test is divided into 2 parts:

* The first part is a performance test, mainly testing
throughput, CPU usage and latency.

* The second part is the accuracy test. It mainly tests
whether the FPGA replacing the CPU for preprocessing
will affect the accuracy of the neural network.




Meaning Test method

Step:

Total processing time for reading all

Amount of data processed |images through the test program:
per second StepZ:

Throughput = total library size / total

processing time of the image

Step1:
, . . Read the processing time of each image
Processing time of a single |through the test program

Throughput MB/s

Latency ms victure Step2:
Delay = average of single image
processing time
CPU utilization % Server CPU usage Test program read from system directly




CTRCTEL Test Environment

Test environment:

CPU: 2*Intel(R) Xeon(R) CPU E5-2690v4 x 2
RAM: 128GB

>

>

» OS: CentOS Linux release 7.4

> Kernel version: 3.10.0-514.2.2.el7.x86 64
» Python version: 2.7

Input:
Pic categories Resolution Amount
8 Mega Pixel 2647X3278 14708
16 Mega Pixel 5312x2988 9280
1080p 1920x1080 21400

TensorFlow Application resolution:

Model Resolution
AlexNet 227%227
nsfw 224%224
InceptionV4 299%*299

ResNet_50 224%224




CTACTEL Comparative Analysis of Test Data -Alexnet

Throughput(MB/S)
Alexnet Model
QPS:
2000.00 1917.28
FPGA+GPU solution is 2.5times of CPU+ GPU solution 1704.83
Iatency: 10000 1300.50
FPGA+GPU solution is 30% of CPU+GPU solution 1000.00 - 92193
CPU usage rate:
500.00
. . . 311.55
FPGA+GPU solution is 20% of CPU+GPU solution .
0.00
8M Pixels 16M Pixels 1080p
H3FPGA+5GPU mCPU+5GPU =
Latency(ms) CPU utilization(%)
80.00 80.00
74.03
70.00 70.00 65.96 67.21
60.00 60.00
54.25
50.00 50.00
43.67
40.00 38.96 40.00
30.00 30.00
23.52
20.00 20.00 1932 18.07
10.46 11.40
10.00 . 6.16 . 10.00
0.00 - 0.00
8M Pixels 16M Pixels 1080p 8M Pixels 16M Pixels 1080p
H3 FPGA+5GPU ECPU+5GPU = H 3 FPGA+5GPU mCPU+5GPU
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Comparative Analysis of Test Data-nsfw

M3 FPGA+5GPU mCPU+5 GPU

M3 FPGA+5GPU mCPU+5 GPU

Throughput(MB/S)
Nsfw Model
QPS: 2000.00 1914.12
FPGA +GPU solution is 3 times of CPU+GPU solution o 1488.44
1242.73
Latecncy:
] ] . 1000.00 902.29
FPGA +GPU solution is 30% of CPU+GPU solution 792.86
CPU usage rate: S00.00 o
FPGA +GPU solution is 20% of CPU+GPU solution N
. 8M Pixels 16M Pixels 1080p
m 3 FPGA+5 GPU mCPU+5 GPU
Latency(ms) CPU utilization(%)
90.00 8279 70.00
80.00 . 63.47 61.74
60.00
70.00 53.36
50.00
60.00
50.00 48.59 40.00
39.03
40.00 30.00
23.15
30.00 2000 20.28 18.50
20.00 1305
10.00 10.95 7.06 . 10.00
v B —
8M Pixels 16M Pixels 1080p 8M Pixels 16M Pixels 1080p




CTACTEL Comparative Analysis of Test Data-Inception V4

. Throughput(MB/S)
InceptionV4 Model
Q P S . 2000 1911.690338
FPGA +GPU solution is 2 times of CPU+GPU solution | i
Latency:
1000 902.8108183
FPGA +GPU solution is 40% of CPU+GPU solution i S
CPU usage rate: - — ”mim
FPGA +GPU solution is 30% of CPU+GPU solution 0 -
8M Pixels 16M Pixels 1080p
H3 FPGA+5GPU m®mCPU+5 GPU
Latency(ms) CPU utilization(%)
90 70
82.74421363
62.635
80 -
70 53.595
60 >0 45,99318182
52.18017947
50 40
39.07660657
40 30
20 56.3574356 22.46875 21.09545455 22.14166667
20 17.44521283 17.72575468 20
10 . . 10
0 0
8M Pixels 16M Pixels 1080p 8M Pixels 16M Pixels 1080p
B3 FPGA+5 GPU mCPU+5 GPU B3 FPGA+5GPU mCPU+5 GPU




CTACTEL Comparative Analysis of Test Data-ResNet-50

ReSNEt-SO MOdel Throughput(MB/S)

2500.00

QPS: 2000.00 1921.69
FPGA+GPU solution is 3 times of CPU+GPU solution| :sew.o

1434.18
1326.90

latency:
FPGA+GPU solution is 30% of CPU+GPU solution

1016.53
CPU Usage rate: o 28119

FPGA+GPU solution is 20% of CPU+GPU solution 0.00 - I

8M Pixels 16M Pixels 1080p

1000.00

740.49

M3 FPGA+5GPU mCPU+5 GPU

o
Latency(ms) CPU utilization(%)
80.00 70.00
73.49 65.77
70.00 60.00 57.89
54.64
60.00
50.00
50.00 48.38
40.00
38.87
40.00
30.00
30.00 7100 24.27
20.00 18.70
20.00
14.19
10.25
- . = . -
0.00 - 0.00

8M Pixels 16M Pixels 1080p 8M Pixels 16M Pixels 1080p

m3 FPGA+5GPU mCPU+5 GPU B3 FPGA+5GPU mCPU+5 GPU




CTACTEL Accuracy Test Result

Model Category Accuracy(top1l) Accuracy(top5)
tensorflow 0.49 0.74
Alexnet
CTAccel 0.49 0.73
. . Tensorflow 0.80 0.95
Inceptionv4
CTAccel 0.79 0.95
ResNetS0 Tensorflow 0.73 0.91
CTAccel 0.72 0.90
Tensorflow 0.75
nsfw

CTAccel 0.75




CTACTEL

AT et Compuring

Thanks!

CTAccel Limited

www.ct-accel.com

Telephone: +86-0755-88914045

E-mail:info@ct-accel.com

Zip code: 518000

Address: Rm 2706,Golden Central Tower, No 3037 Jintian Rd, Futian Dist,Shenzhen ,China
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