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ABSTRACT

According to the 2018 Kaggle ML & DS Survey, among the proportions of frameworks for machine learning and
data science, TensorFlow and Keras each account for 41.82%. It was found to be 34.09%, and in the case of
development programming, it is confirmed that about 82% use Python. A significant number of machine learning and
deep learning structures utilize the Keras framework and Python, but in the case of Python, distribution and execution
are limited to the Python script environment due to the script language, so it is judged that it is difficult to operate in
various environments.

This paper implemented a machine learning and deep learning system using C# and Keras running in Visual Studio
2019. Using the Mnist dataset, 100 tests were performed in Python 3.8,2 and C# NET 5.0 environments, and the
minimum time for Python was 1.86 seconds, the maximum time was 2.38 seconds, and the average time was 1.98
seconds. Time 1.78 seconds, maximum time 2.11 seconds, average time 1.85 seconds, total time 37.02 seconds. As a
result of the experiment, the performance of C# improved by about 6% compared to Python, and it is expected that
the utilization will be high because executable files can be extracted.

7191

Keras, C#, Performance Evaluation, Deep Learning

.M 2 g% 9 doly ushg gt m A oA
TensorFlow®?} Keras®] 8]&o] Ztzh 41.82%,

Z| Kaggle ML & DS Surveyo] m2® 7|4 34.09%2 ¥]%-2 AAstL Qlom, /iy mad
B2 oF 82%= Python9] &-go] =2 Ho|t}[l].

* speaker AUt o 2 Keras: Haldut 7|7 sh5olA &8

360



T3 9lon, PythonolA F& FASich C#2 ot

o|l3ZAIEA THE JiA| A& mZzIY A
ol 20004 7Y wrasion, A AHA NEA}7}

QA EF ARBSI Qe ey Ao F Shu
ojty. iAoz C# AZEQo] 7ol S5
dojz 8Ly 9 on, TensorFlow 2.00]4]
Java, Go, Rust, C# 59 HIIY-Z X|HsIHA,
C#= 9 Keras 2to]E2{2]7} B L] QITH2].

2 =M+ KerasE o] &% Pythoni} C#9
deld s vl 242 st WA Visual
Studio 2019904 ZAFst= C#at KerasS &-83H
1A ds 9 Uﬂiu *1 HS skt J2jn
Mnist EﬂO]EV\ﬂO Zldto 2 mholx 3.8.29F C#
NET 5.0 stoA €ajd A=< vl 2A4519

o}

1. 2 oA

2.1 Keras

Kerasg ©He2id 2R3 57| Ysto] 1o
T4 QA2 AEsts @l %09 EL]-O]HEiE‘]O]
of. AlRAeg ’IAN ZAOIY ol 22 A
AitE OFEA] 41, Keraso] HWHdlE 01178
(Backend engine)o|A] A|&35t= §IAl 2fo]Heiz]
T2 18 Tensorflow Fxet

g ARSEH2].
Keras 122 H]ust 7102 (a)= Tensorflow
olct

122 (b)= Keras +Z2E 72172 Ugyuo
[3].
2pl=ata lllﬂﬁﬂllll

2 2fojuafe]
CAP ﬁ
| Hojgzze

C++ client

Const Var MatMul Conv2D RelU
g 13

CPU GPU
EEES- |

2 ANBZS 75

RPC RDMA
HEHI S

b) Alztx 1=

Fig. 1. Tensorflow & Keras structure
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