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FROM node:12-alpine
RUN apk add --no-cache python2 g++ make
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RUN yarn install --production

CMD ["node", "src/index.js"]

EXPOSE 3000 here

Dockerfile

Docker in a nutshell
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Characterizing the Occurrence of Dockerfile
Smells in Open-Source Software:
An Empirical Study

Wu et. al 2020 » smells are very common

Grant 61702532.

many Dockerfile codes are infected with smells in practice. Understanding the occurrence of Dockerfile
smells in open-source software can benefit the practice of Dockerfile and enhance project maintenance. In
this paper, we perform an empirical study on a large dataset of 6,334 projects to help developers gain some
insights into the occurrence of Dockerfile smells, including its coverage, distribution, co-occurrence, and
correlation with project characteri: Our results show that smells are very common in Dockerfile codes
and there exists co-occurrence between different types of Dockerfile smells. Further, using linear regression
analysis, when controlled for various variables, we statstically identify and quantify the relationships

between Dockerfile smells occurrence and project characteristics. We also provide a rich resource of

implications for software practitioners.

INDEX TERMS Docker, Dockerfile smells, Open-source software, GitHub.

1. INTRODUCTION

“There are over one million Docke::ﬁlex on GitHub today, but
not all Dockerfiles are created equally.” — Tibor Vass!

Docker?, as one of the most popular containerization tools,
enables the encapsulation of software packages into con-
tainers [1]. Docker allows packaging an application with its
dependencies and execution environment into a standard-
ized, self-contained unit, which can be used for software
development and to run the application on any system (2]
Since inception in 2013, Docker containers have gained
32,000+ GitHub stars and have been downloaded 105B-+
times®. The “Annual Container Adoption” report* found that
79% of companies chose Docker as their primary container
technology. The contents of a Docker container are defined by

The associate editor coordinating the review of this manuscript and

approving it for publication was Roberto Nardone'
I

Zhps:/fwwwdocker.com
ps:/iwww docker.com/company, as of November 2019
“hips/lportworx.com/2017-container-adoption-survey/

declarations in the Dockerfile [3] which specifies the Docker
commands and the order of their execution, following the
notion of Infrastructure-as-Code (IaC) [4). Thus, studying
Dockerfile is very relevant to Docker-based software devel-
opment

Code smells [5] indicate the presence of quality problems
in a software project. Recently, smell metaphor has been
extended to various related sub-domains of software, e.g.,
database [6], logging (7], and continuous integration [8]
Typically, when developers are building a Docker image,
they should thoroughly read Docker’s official documenta-
tion’s best practices for Dockerfile®. Although such guideline
covers the recommended best practices and methods, it s still
challenging for developers to fully follow the recommended
rules due to lack of awareness and attention. Therefore, simi-
lar to regular code, Dockerfile code can also indicate smells.
However, the presence/absence of Dockerfile smells in 0SS
projects and their relationships with project characteristics

S
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What quality features
/ characterize the adoption
of a Docker image

(and its Dockerfile)




Step 1.
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the Literature
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Step 2.

Catching the
Developers’ Preferences




RQ1

Can the externally observable features
explain the developers’ preference
for a Docker image?
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Are configuration-related features
correlated with
externally observable features ?
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@ Developers mostly adopt
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Developers mostly adopt
official images

Fewer SLOC not means a
lower image size

Code smells are not
related with adoption
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