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ABSTRACT

Docker technology, which is widely used in the field of cloud computing, is becoming increasingly useful
as Al technology is applied to various domains and devices. In particular, it is necessary to use docker
technology on various devices to overcome hardware and software heterogeneity, and to facilitate the operation
and setup, as well as application deployment of AI services. In order to use docker technology on
resource-constrained devices, which have been largely ignored, it is necessary to investigate docker image
lightweighting. In this study, we compare and analyse the build time, image size and performance of different
base images used to create docker images to select the most suitable base image in the context of developing

python-based applications and propose a dockerfile configuration plan to lighten docker images.
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1 FROM python:3.8

3 ADD requirements.txt .

4

5 RUN pip install --no-cache-dir -r requirements.txt
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7 ADD test.py .
8

9 CMD ["python", "test.py"]
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Fig. 4. Dockerfile with well-preserved layer caching

1 FROM python:3.8

2

3 ADD test.py .

4

5 ADD requirements.txt .
6

7 RUN pip install --no-cache-dir -r requirements.txt
8

9 CMD ["python", "test.py"]
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Fig. 5. Dockerfile with poor layer caching
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Fig. 18. Base image python:3.8- alplne dockerfile

1 FROM python:3.8-slim
2

3 WORKDIR /app

4
5 COPY test.py .
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7 RUN pip install requests && \
8 pip install numpy && \

9 pip install pandas && \

Le pip install matplotlib && \
L1 pip install tensorflow
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L3 CMD ["python", "test.py"]
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Fig. 19. Dockerfile with && operator
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Fig. 20. Build the dockerfile shown in Figure 18
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Fig. 22. Docker image size for experiments in 3-3-1
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1 FROM python:3.8-slim
2

3 WORKDIR /app

4

5 RUN pip install requests && \

6 pip install numpy && \

7 pip install pandas && \

8 pip install matplotlib &&
9 pip install tensorflow

10

11 RUN apt-get update && \

12 apt-get install -y curl git
13

14 COPY test.py .

15

16 CMD ["python™, "test.py"]
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Fig. 23. Dockerfile that don’t delete unnecessary cache

1 FROM python:3.8-slim
2

3 WORKDIR /app

4

5RUN pip install requests && \
6 pip install numpy && \

7 pip install pandas && \

8 pip install matplotlib && \
9 pip install tensorflow

11 RUN apt-get update && \
12 apt-get install -y curl git && \
13 rm -rf Jvar/lib/apt/lists/*

15 COPY test.py .
16
17 CMD ["python”, "test.py"]
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Fig. 24. Dockerfile with unnecessary cache deleted
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Fig. 25. Build the dockerfile shown in Figure 23

age$ docker build -f cachdelete -t python3:cachdelete .
10/10) FINISHED
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Fig. 26. Build the dockerfile shown in Figure 24
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Fig. 27. Docker image size for experiments in 3-3-2
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1 FROM python:3.8-slim
2

3 WORKDIR /app

4

5RUN pip install --no-cache-dir requests \
6 numpy '\

7 pandas \

8 matplotlib \

9 tensorflow

10

11 RUN apt-get update && \

12 apt-get install -y --no-install-recommends curl git && \
13 rm -rf fvar/lib/apt/lists/*

14

15 COPY test.py /app

16

17 CMD ["python","test.py"]

T2 28, opAMEE AR 2 =R
Fig. 28. Dockerfile without using a multi-stage build
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1 FROM python:3.8-s1im AS build
2

3 WORKDIR /app

4

5RUN pip install --no-cache-dir requests \
6 numpy \

7 pandas \
8 matplotlib \
9 tensorflow

10
11 FROM python:3.8-slim
12

13 WORKDIR /app
14

15 RUN apt-get update && \

16 apt-get install -y --no-install-recommends curl git && \
17 rm -rf /var/libfapt/lists/*

18

19

20 COPY --from=build /usr/local/bin /usr/local/bin

21

22 COPY test.py .

23

F 1. 322 AFQ vle|x olvix|e] z7|e} WE Al7F v|L
Table 1. Comparing the size and build time of the base
image for the experiment in Section 3-2-2

Base image Size(MB) Time(second)
Python:3.8 3,1232 147.1
Python:3.8-slim 1,970.52 164.9
Python:3.8-alpine 700 2,423.1

24 CMD ["python", "test.py"]

Ozl 29, A EE A3 1:7.]_‘7],02]
Fig. 29. Dockerfile with multi-stage build

T3 30. 3-3-3 A = olvA] =]
Fig. 30. Docker image size for experiments in 3-3-3
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Table 2. Graph of Comparing the size and build time of
the base image for the experiment in Section 3-2-2
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