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# Use the official python base image

FROM python:2.7-slim

# Set the working directory to /app

WORKDIR /app

# Copy current directory content into the
container at /app

ADD . /app

# Install dependencies

RUN apt-get update && apt-get install -y
apache?2

# Make port 80 available to the world outside

this container

EXPOSE 80

# Define environment variable

ENV NAME Hello World

# Run "python app.py"” when the container is
executed

CMD ["python"”, "app.py”]
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A bugfix of the same duplicate across the Alpine family of

Listing 1.

Dockerfiles in the official Python project

I RUN ...

2 && apk add --no-cache --virtual .build-deps \
3 bzip2-dev ... \

4 && make -j "$(nproc)’
EXTRA CFLAGS=" -DTHREAD STACK SIZE=0x100000"
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Listing 2. An extract of the dicussed version number update across the

whole Dockerfile family
1 ENV PYTHON_PIP_VERSION 19.0.2 19.0.3
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— S x More places that Python 3.4 needs the backport... Browse files
‘ I E‘ ¥ master (#1)
-
[#] tianon committed on 23 Dec 2015 1 parent f9739c6  commit 00c226b82eee61c6c68adf813d9f7177d2efas2a
Showing 2 changed files with 2 additions and 2 deletions. Unified | Split
v 2 mm 3.4/slim/Dockerfile E

R

x Backport pip fix from 3.5 to 3.4 Browse files
¥ master (#1)
['] tianon committed on 23 Dec 2015 1 parent 4388fdb  commit f9739c6da575c450aaed8628cledbfad7bf1lbals
Showing 1 changed file with 1 addition and 1 deletion. Unified | Split =R
v 2 mm 3.4/Dockerfile [ v B
p2cs @@ -27,7 +27,7 @@ RUN set —-x \

32
&& make —j$(nproc) \

&& make install \
&& ldconfig \
- && pip3 install --no-cache-dir --upgrade pip==$PYTHON_PIP_VERSION \
+ && pip3 install --no-cache-dir --upgrade —-ignore-installed pip==$PYTHON_PIP_VERSION \
&& find /usr/local \
\( -type d -a -name test —o -name tests \) \
-0 \( -type f -a -name 'k.pyc' -o -name ‘kx.pyo' \) \
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@@ -47,7 +47,7 @@ RUN set —-x \
&& make -j$(nproc) \
&& make install \
&& ldconfig \
- && pip3 install --no-cache-dir —-upgrade pip==$PYTHON_PIP_VERSION \
+ && pip3 install --no-cache-dir —-upgrade --ignore-installed pip==$PYTHON_PIP_VERSION \
&& find /usr/local \
\( -type d -a -name test -o -name tests \) \
-0 \( -type f -a -name 'k.pyc' -o -name 'sx.pyo' \) \

3.4/wheezy/Dockerfile [E

@@ -27,7 +27,7 @@ RUN set -x \
&& make -j$(nproc) \
&& make install \
&& ldconfig \
- && pip3 install --no-cache-dir --upgrade pip==$PYTHON_PIP_VERSION \
+ && pip3 install —--no-cache-dir --upgrade ——ignore-installed pip==$PYTHON_PIP_VERSION \
&& find /usr/local \
\( -type d -a -name test -o -name tests \) \
-0 \( -type f -a -name 'x.pyc' -o -name ‘x.pyo' \) \
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Questions

 How many Dockerfiles do you manage?

« This survey is for maintainers managing more than a single Dockerfile, do you still want to continue the survey?
« Do your Dockerfiles share duplicate instructions (see the following screenshot)?

« Have you ever updated several Dockerfiles in one commit to perform the same changes?

 How do you qualify such updates (the ones that perform several Dockerfiles)?

« You never updated several Dockerfiles in one commit. Can you explain why?

« Would you like to have a tool to detect the duplicate instructions?

« Why don't you want to have a tool to detect duplicate instuctions?

 In your opinion, what should be the minimal size for a duplicate bloc of instructions to be detected?

« Across how many Dockerfiles should these instructions/blocs of instructions be duplicated to be detected?

« Do you have tools to avoid these duplicate instructions across your Dockerfiles?

« What tools do you use?

» Are you satisfied with your actual tool?

« Why don't you use a tool to avoid these duplicate instructions?

« Would you like to have a tool built to avoid duplicates in Dockerfiles?

« Why don't you want to have a specific tool to avoid these duplicates?

« Do you think the Dockerfile DSL (Domain Specific Language) should have reuse mechanisms?

« What should these mechanisms help you reuse?

« Why do you think the Dockerfile DSL shouldn't have reuse mechanisms?

 If you want to have feedbacks about the experiment, please leave your e-mail (will be deleted when the study is over)
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FROM python:2.7-slim
WORKDIR /app

ADD . /app L [

RUN apt-get update B (OF: 6, 0, ACHEF-)
RUN apt-get install -y apache2

— (Df, 6, 1, OESFC..)

- (Df, 6, 2, AA9DE..) -
EXPOSE 80 B 2ﬂ§
ENV NAME Hello World B %;E
CMD [ s ]

Figure 3. Dockerfile presenting an example of duplicate index with chunk
size set to 6.
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Listing 4. Extract of a Dockerfile duplicate (Bash shell v3.1)

1 FROM alpine:3.6
2 ENV _BASH_GPG_KEY 7CQ135FBO88AAF6 \
3 C66C650B9BB5869F064EA74AB
4 ENV _BASH_VERSION 3.1
5 ENV _BASH_PATCH_LEVEL @
6 ENV _BASH_LATEST_PATCH 23
Listing 5. Extract of a Dockerfile duplicate (Bash shell v4.0)
1 FROM alpine:3.6
2 ENV _BASH_GPG_KEY 7CQ135FBOQ88AAF6 \
3 C66C650B9BB5869F064EA74AB
4 ENV _BASH_VERSION 4.0
5 ENV _BASH_PATCH_LEVEL @
6 ENV _BASH_LATEST_PATCH 44

12



N7

RQ1GRAERE

¥ 1 7 b TDockerfileFamiliyz X > 5T+ > XU

TWEN?FTe, BEXYTFUVALTWEM?

SRE A
- Dockerfile®pathliC&EB U T, DockerfileDEFEET %

Wzh7JYbd 3. sRNIC4DICHTTY —1b

% : 3.6/alpine/Dockerfile, 3.7/alpine/Dockerfile ®
path%z 7 &l

Levell : 3.6, 3.7 softwareDver| X5

Level2 : alpine base-f X — Y HYAlpineLinuxZ £

13



RQ1:#&3R

Figure4 : UpsetPlot(Size: 703 7 M)
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Figure 4. UpSet plot showing the relationships between versions, flavours,
base images and platforms across our repositories.
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Figure 5. Left plot: Boxplot for the percentage of duplicate instructions
per project. Right plot: Boxplot for the number of instructions by duplicate.

V1 hOEEOEA

Xk &7
5 &7

V17U MDEHEcChunkDFE

AR D

Z<D7Aay 7 b TEELU=DockerfilehFET 5

=

—_—

H

LicceEeErhsdE

AT F—NDT7 T —NRAETIE, 68BHEEI

O

ZUT:

(1l

16



RQ2 : &R

DockerFamily CEENRAEL TWEH?

e Dockerfileh \BIRICIRESINDINDFAE

|
0 14 25 29 50 75 100
% of co—evolving commits per project
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Listing 6. Duplicate due to identical software installation process

ENV XWIKI_VERSION=8.4.5

ENV XWIKI_URL_PREFIX "http://maven.xwiki.org
/.../${XWIKI_VERSION}"

ENV XWIKI_DOWNLOAD_SHA256 52edl122c...

RUN rm -rf /usr/local/tomcat/webapps/* && \

mkdir -p /usr/local/xwiki/data && \

curl -fSL "${XWIKI_URL_PREFIX}/xwiki-ent-web-%{
AWIKI_VERSION}.war” -o xwiki.war \&& \

echo "$XWIKI_DOWNLOAD_SHA256 xwiki.war"” |
sha256sum -c - && \

unzip -d /usr/local/tomcat/webapps/ROOT xwiki.
war && \

rm -f xwiki.war

Listing 7. Duplicate due to dependency manager installation

RUN apt-get update

RUN apt-get install -y mysqgl-client-core-5.7
openjdk -8-jre-headless postgresgl-client

RUN rm -rf /var/lib/apt/lists/*

Listing 8. Duplicate due to runtime configuration
VOLUME /spiped
WORKDIR /spiped
COPY *.sh /usr/local/bin/
ENTRYPOINT ["docker-entrypoint.sh”]
CMD ["spiped”]
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