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研究成果の概要（和文）：この研究は、インターネット上のソーシャルデベロッパーのデジタルフットプリント
の証拠を活用して、スキルの熟練度を測定するためのフレームワークを提案しています。成果には、イディオマ
ティックコードを検出するツールと熟練度を測定するフレームワークが含まれています。最後に、研究をさらに
進めるためにプロジェクトのエコシステムが収集されました。

研究成果の概要（英文）：The PI proposes a framework to leverage a social developer digital 
footprintto measure skills proficiency. Achievements include a tool to detect idiomatic code and a 
framework to measure proficiency. Finally, ecosystem of projects were collected to further the 
research. 

研究分野： Software Engineering

キーワード： Coding Proficiency　Software Engineering

  ２版

令和

研究成果の学術的意義や社会的意義
The research generated a framework for measuring code proficiency and idiomatic usage. The research 
has resulted in several collaborations between two countries (i.e., Spain (Universidad Rey Juan 
Carlos) and Thailand (Mahidol University, Kasetsart University)) with Japan.

※科研費による研究は、研究者の自覚と責任において実施するものです。そのため、研究の実施や研究成果の公表等に
ついては、国の要請等に基づくものではなく、その研究成果に関する見解や責任は、研究者個人に帰属します。
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１．研究開始当初の背景 
The PI proposes a framework to leverage a social developer digital footprint 
trail of evidence on the Internet, to measure skills proficiency. Contributions 
benefit developer social status by protecting privacy and provide insights on 
how developers contribute sustainable software. 
 
The key scientific question is to understand, ‘how do social developer skills 
proficiency impact software ecosystems?’ Contributions will benefit developer 
social status by protecting their privacy and provide insights into how skilled 
developers contribute to the sustainability of software that powers our society. 
 
２．研究の目的 
 
The core scientific question for this research is to understand ‘how does 
social developer skills proficiency impact software ecosystems? Furthermore, 
by expanding our data to the digital footprint, we would like to also study 
the effects of both the passive and active digital footprints. The research 
project explores different sub-topics such as social developer privacy, fraud, 
skill proficiency measurements from mining the digital footprint. 
 
 
３．研究の方法 
 
The research involves mining of software repositories and data to form a digital 
footprint of the social developer. In additional to the main output of a skills 
proficiency analysis impact to the software ecosystem, other outputs of the 
research include feedback to the social developer on their skills proficiency 
(with benchmarks) and feedback on social recruitment. 
 
 
Changes to the research plan: With a change in software engineering community 
trends, the applicant accordingly adjusted the research to reflect. Hence, the 
focus was still on proficiency and to what extent we can measure this. This 
was a bigger problem, as it was unknown. Hence, we had to focus on a single 
programming language, and try to evaluate the extent by which developer 
proficiencies can be measured. 
 
４．研究成果 
 
Our results ended up focusing on the Python programming ecosystem. Hence, we 
have two results: 
 
a. Understanding Contributions of Highly Skilled Developers. (TEDDY for 
Pythonic Code). 
 

TEDDY: To aid with Pythonic learning, the 
first output is a tool called Teddy [1], 
that can help check the Pythonic idiom usage. 
The tool offers a prevention mode with Just-
In-Time analysis to recommend the use of 
Pythonic idiom during code review and a 
detection mode with historical analysis to 
run a thorough scan of idiomatic and non-
idiomatic code. We incorporated nine 
Pythonic codes that the tool can detect. We 
then ran several empirical studies, for 
instance [2], to evaluate performance with 
Pythonic code. 

 

Figure 1: Design of TEDDY 



b. A Framework Based on CEFR to measure Proficiency. (Pycefr for Pythonic 
Code). 
 
 

 
 
PYCEFR: Borrowing concepts from linguistics, we present pycefr, a tool that 
detects the use of different elements of the Python language, effectively 
measuring the level of Python proficiency required to comprehend and deal with 
a fragment of Python code. 
 
Following the well-known Common European Framework of Reference for Languages 
(CEFR), widely used for natural languages, pycefr categorizes Python code in 
six levels (Figure 2), depending on the proficiency required to create and 
understand it. Examples of the code elements are shown in Figure 3. We then 
conducted several empirical studies to evaluate and study the phenomena of 
using different proficiencies. 
 
c. Side effects: Large Scale Collection of Dataset and Empirical Studies of 
Developers and their contributions.  
 
Large Scale GitHub mining. As a result of our tools, we then mined and evaluated 
proficiencies within both the Python (PYPI) and JavaScript ecosystems (NPM) 
[4,5], resulting in a large dataset that was used not only to study developer 
proficiencies, but also other aspects of the developer. This has led to 
potential future research topics not only on proficiencies, but sustainability 
[6]. Refer to the full list of publications for details. 
 
Synergies and Collaboration. The research has resulted in several 
collaborations between two countries (i.e., Spain (Universidad Rey Juan Carlos) 
and Thailand (Mahidol University, Kasetsart University)) with Japan. The 
applicant will move forward to continue these collaborations in the future. 
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