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Related Work

Recommending elements in a code context model

1. Utilize Code Structure

Robillard [1] proposes Suade that leverages topological features of code
structure.

2. Utilize Historical Information
Kersten and Gail [2], Robbes and Lanza [3], Zimmermann et al. [4].

[1] Martin P Robillard. 2008. Topology analysis of software dependencies. TOSEM.

[2] Mik Kersten and Gail C. Murphy. 2006. Using Task Context to Improve Programmer Productivity. SIGSOFT '06/FSE-14.
[3] Romain Robbes and Michele Lanza. 2010. Improving code completion with program history. ASE.

[4] Thomas Zimmermann et al.. 2005. Mining version histories to guide software changes. TSE.
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In the Middle of the Task: Fixing Bug 303431

Most approaches currently recommend one element at a time, this limits
the support that can be conceived of for developers.
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Our approach

Y e

In the Middle of the Task: Fixing Bug 303431

Our approach aims to recommend more than one element at a time.




Overview of Our Approach

1. Learn structural patterns from historical code context models.
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Overview of Our Approach

1. Learn structural patterns from historical code context models.
2. Use structural patterns to recommend multiple code elements at a time.
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Research Questions

RQ1 What kinds of patterns can be learned from interaction
histories?

RQ2 How does the performance of our approach differ over
various values of number of steps of prediction?

RQ3 How does our approach compare to the state of the art?
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Version: dqey [&
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Assignee: Frank Becker
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1,887 code context models.

On average, each context model contains:

12 nodes, 4.6 connected components
Diameter of connected components 0.9




Observation in Dataset

4.8 times 1.9 times 1.2 times

Low rates of access to concrete code elements.
We must abstract from the specific code elements accessed.



Approach: Stereotype

Stereotype: the role an code element plays in the system.

Method Elements: 17 stereotypes, 4 categories

Structural Accessor, Structural Mutator (e.g., Command), Creational,
Collaborational

Class Elements: 13 stereotypes
e.g., Data Provider, Pure Controller

Laura Moreno and Andrian Marcus. "JStereoCode: Automatically Identifying Method and Class
Stereotypes in Java Code". ASE 2012.
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Approach: Stereotype Assignment
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Overview of Our Approach

1. Learn abstract structural patterns from historical code context models.
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Abstract Structural Patterns Input Output

Predicted code elements “more frequently matched, higher confidence”




Learn Abstract Structural Patterns

Training Set
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Experimental Setup
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RQ1 Results: Abstract Topological Patterns
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RQ2 Results: Prediction

F-measure

1-step prediction significantly
outperforms 2-step and 3-step
predictions.

Precision and
Recall Graph

MinConf can be used to make
a tradeoff between precision
and recall for the predictions.
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RQ3 Results: Our Approach vs. Suade

Our Approach Suade

F P R F

0.86 0.53

0.65 | 0.23 0.17 | 0.20

0.50 0.69 | 0.58 | 0.20 032 | 0.25| Fk-window size
0.36 0.74 | 0.49 | 0.18 0.42 | 0.25

F-measure 0.57 over 0.23 on average
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Overview of Our Approach

PrediCting COde conteXt MOdeIs for 1. Learn structural patterns from historical code context models.
SOftware Develop me nt Tas ks 2. Use structural patterns to recommend multiple code elements at a time.
---Match-. [
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Gail Murphy !
% _ E 2-Step Predlctlon

Thank you!
For more details, please refer to our preprint at: https://zhiyuan-wan.github.io

Contact: wanzhiyuan@zju.edu.cn
1,887 code context models. F-measures

1-step prediction significantly
outperforms 2-step and 3-step
predictions.

On average, each context model contains:
12 nodes, 4.6 connected components

Diameter of connected components 0.9 Precision and
Recall Graph

MinConfcan be used to make
a tradeoff between precision
and recall for the predictions.

{a) T-atep prodiction (h) Z-step prediction



https://zhiyuan-wan.github.io/

	Slide Number 1
	Code Context for a Development Task
	Code Context for a Development Task
	Code Context for a Development Task
	Code Context Model
	Related Work
	Recommendation of Code Elements
	Recommendation of Code Elements
	Recommendation of Code Elements
	Overview of Our Approach
	Overview of Our Approach
	Research Questions
	Dataset: Mylyn Project
	Dataset: Mylyn Project
	Dataset: Mylyn Project
	Dataset: Mylyn Project
	Dataset: Mylyn Project
	Dataset: Mylyn Project
	Dataset: Mylyn Project
	Observation in Dataset
	Approach: Stereotype
	Approach: Stereotype Assignment
	Overview of Our Approach
	Learn Abstract Structural Patterns
	Experimental Setup
	RQ1 Results: Abstract Topological Patterns
	RQ1 Results: Abstract Topological Patterns
	RQ2 Results: Prediction Performance
	RQ2 Results: Prediction Performance
	RQ3 Results: Our Approach vs. Suade
	Slide Number 31

