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Application Code

Framework Instantiation
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Framework Code

Method callsImplementing interfacesSubclassing



Framework Instantiation
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Framework Instantiation
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Existing applications



Motivating example: Custom Table
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Motivating example: Custom Table

Instantiate the class: TableView
Instantiate the class: TableColumn
Implement the Interface: Callback
Overwrite the method: call()
Call the method: add()
Subclass the class: TableCell
Overwrite the method: updateItem()
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Close 

Interplay



Automated Extraction of  Instantiation Actions

Framework Instantiation Mining Library Usage Mining
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Necessary or common to 
extend or customise its 

functionality.

Only the functionality it 
provides can be used.



Which framework classes are designed to be subclassed? 
Which methods therein are designed to be overridden in an application-specific manner?

Automated Extraction of  Instantiation Actions

Framework Instantiation Mining

[1] R. Johnson. Documenting frameworks using patterns, 1992. 

[2] M. Bruch, M. Mezini, and M. Monperrus, “Mining subclassing directives to improve framework reuse”, 2010.
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Automated Extraction of  Instantiation Actions

Framework Instantiation Mining
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Implement the Interface Callback
Overwrite the call() method

Subclass the class TableCell
Overwrite the updateItem() method



Automated Extraction of  Instantiation Actions

Framework Instantiation Mining
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Exist

Implement the Interface Callback
Overwrite the call() method

Subclass the class TableCell
Overwrite the updateItem() method



Which API methods should this piece of client code invoke,  
considering that it has already invoked these other API methods?

Automated Extraction of  Instantiation Actions

Library Usage Mining
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[3] H. Niu, I. Keivanloo, and Y. Zou, “API usage pattern recommendation for software development”, 2017.

BluetoothSocket:connect()



Automated Extraction of  Instantiation Actions
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TableView 
new TableView()

TableColumn 
new TableColumn()

TableColumn 
setCellFactory()

TableView 
Collection<TableColumn> add()

Usage Pattern

Library Usage Mining



Automated Extraction of  Instantiation Actions
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TableView 
new TableView()

TableColumn 
new TableColumn()

TableColumn 
setCellFactory()

TableView 
Collection<TableColumn> add()

Usage Pattern

Library Usage Mining



Proposed approach

Miner
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Pattern 
Matcher

Template 
Generator

Code completion 
Engine

Recommended  
graphs & code  

Examples 
Code completion 

Template

Recommender

Source Code 
Importer

Indexed 
Patterns

Source Code

Instantiation Graphs Instantiation Patterns

Pattern 
Miner



Miner: Instantiation Graphs

Instantiation Graph
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JDT



Miner: Instantiation pattern
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Miner: Instantiation pattern
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Frequent Subgraph

TKG algorithm for mining the top-k frequent subgraphs

Preliminary experiment on a corpus of 105 Java projects that use the JavaFX framework.



Preliminary Results: Instantiation Graphs
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Framework: JavaFX

Total projects: 105 

Projects with No graphs: 23  
Instantiation graphs: 1031  
Graphs containing related 

framework types: 704

Ave Size: 8 nodes.

Small Graphs are 
supposed to produce 
Small Patterns.



Preliminary Results: Instantiation Patterns
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Instantiation Patterns: 1563 

Min support: 20

Small Patterns contain 
less information about 
possible interplays 
between framework 
elements.
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Preliminary Results: Instantiation Patterns

Client

start

javafx.application.Application
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javafx.scene.Stage
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setScene

javafx.stage.Scene

show
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setTitle
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new Scene()
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load

<call>

Support: 28 
Size: 11
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Preliminary Results: Instantiation Patterns
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Preliminary Results: Instantiation Patterns

If there is a large frequent 
pattern (high support), all 
its subgraphs are also 
frequent.

Large number of patterns 
related to a small number 
of Framework Types

Support: 103 
Size: 7Client
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Conclusion & Future Work

Is the employed mining algorithm suitable for our purpose of capturing relations 
between Instantiation Actions?


Is the current graph representation able to capture more information that could 
be relevant in the recommendation process?


Repetition and iteration

Generalisation of different sub-types in a a common super-type


Could we obtain better results if we mine on projects hat use a different 
framework than JavaFx?

More Questions than Answers!!!
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