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After software changes are made … 
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Predict license to resolve violation as soon as possible!



Challenges of Software Licensing

• Time and labor effort consuming

• Difficulty: requires lots of 
experience and expertise
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Changed imports in XMLPacker.java
XMLPacker.java was licensed with MPL v1.1

LogEntry adopts 
GPL v3+

(read MPL v1.1 restrictions)

Software License Prediction



Goal

Automatically predict software license for a changed source 
code file
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Related Work on File-level License Prediction

• Ninka: [German et.al., 2010] 

• state-of-the-art, leveraging a set of pre-
defined regular expressions built upon 
these common terms to detect the 
presence of the license copyrights and 
terms

• Caller-Callee (CC):
• license based on code imports’ licenses

Not taking into account the license 
compatibility issues of the different 
license restrictions
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Class A

Module B

Module C



Automatic License Predictor (ALP)
• Novel Contributions

• Propose ALP, the first learning-based approach for license prediction on changed source code file
• Conflict resolution leverage additional knowledge resources

• Framework
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A Basic ALP 
System

Modeling the 
Previous License 

Adding New 
Knowledge Sources Modeling conflicts



Basic ALP System
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changed source code file

diff features

code-inline text features 

“OpenEMRConne
ct is distributed in 
the hope that it 
will be useful, but 
WITHOUT ANY 
WARRANTY” 

OpenEMRConnect-
distributed; 
is-in; 
distributed-the; 
in-hope; …

you-not; 
may-use; 
not-this; 
use-file; …

Logistic 
Regression



Modeling the Previous License (ALP2)
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Current version

Conditional 
Random Field

previous version licensing

current version licensing

Previous version



Readme

Adding New Knowledge Resources 

• New resource added!
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Software documents

POM file

LICENSE file



Adding New Knowledge Resources 

• New resource added!
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Co-changed files with 
ConnectionInfo.java



Adding New Knowledge Resources
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Software documents

“retain the 
above 
copyright 
notice” 

retain, retain-above; 
the-copyright; 
above-copyright;
copyright-notice; …

document-text features 

Conditional 
Random Field

Classification

• ALP2+Doc+Co

Changed source code file

diff features

code-inline text features 

co-changed source code files

diff features

code-inline text features 
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License A

License B

License C

Changed source 
code file

Software documents

co-changed 
source code files

An Example of License Prediction Problem



Modeling Conflicts (ALP2-Ranker)
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changed source 
code file

software documents

co-changed 
source code files

diff features

code-inline text features 

diff features

code-inline text features 

document-text features 

• Training
Learns the most 
representative 

features from each 
knowledge source 
for the appropriate 
license adoption



Resolve Software License Conflicts 
(ALP2-Ranker)
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1. Software document 
2. Changed file
3. Co-changed file

Changed source 
code file

Software 
documents

Co-changed 
source code file

diff features

code-inline text features 

diff features

code-inline text features 

document-text features 

ALP2



Empirical Evaluation
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• Datasets: Open Source Java Projects from GitHub 
700 Java projects from GitHub

Empirical Evaluation
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• Datasets: Open Source Java Projects from GitHub 
700 Java projects from GitHub
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•We looked at the terms and conditions for copying, distribution and 
modifications of each license of each resource

• Coders: two PhD students who have extensive experience in industry as 
developers

• Agreement ratio: 73.7%

• Disagreements are resolved by open discussion

Procedure of Annotating Licenses for Each File
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• 25 unique licenses

Results of Data Annotation
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Changed file Software document Co-changed file

(Apache v2) … Subject to the 
terms and conditions of this 
License, each Contributor hereby 
grants to You a perpetual, 
worldwide, non-exclusive, no-
charge, royalty-free, irrevocable 
copyright license to reproduce, 
prepare Derivative Works of, 
publicly display, publicly perform, 
sublicense, and distribute the 
Work and such Derivative Works 
in Source or Object form…

(GPL v2) … Therefore, by 
modifying or distributing the 
Program (or any work based on 
the Program), you indicate your 
acceptance of this License to do 
so, and all its terms and 
conditions for copying, 
distributing or modifying the 
Program or works based on it …

(LGPL v2.1+) …linking a "work 
that uses the Library" with the 
Library creates an executable 
that is a derivative of the Library 
(because it contains portions of 
the Library), rather than a "work 
that uses the library". The 
executable is therefore covered 
by this License.. …



Empirical Evaluation
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• Datasets: Open Source Java Projects from GitHub 
700 Java projects from GitHub, 25 unique licenses

• Baseline Systems
 Ninka

 Caller-Callee (CC)

 Previous Version (Prev): predicts license to be the same as previous version



Empirical Evaluation
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• Datasets: Open Source Java Projects from GitHub 
700 Java projects from GitHub, 25 unique licenses

• Baseline Systems
 Ninka

 Caller-Callee (CC)

 Previous Version (Prev): predicts license to be the same as previous version

• Metrics

Macro F1: treat each license as equally important

Micro F1: treat most frequent licenses as more important

 Five-Fold Cross Validation



Overall Performance
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RQ1. Which license prediction system performs the best?
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RQ2. How do the systems perform on the easy and difficult tasks?

97.2 98.1

38.1 41.7

88.9 84.3
99.1 98.7

0

20

40

60

80

100

120

macro-F1 micro-F1

Ninka-det (62%)

0 018.7 9.6

45

28.6

90 85

0

10

20

30

40

50

60

70

80

90

100

macro-F1 micro-F1

Ninka-undet (38%)



11/14/2019 25

RQ2. How do the systems perform on the easy, difficult, and conflict instances?
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Conclusion


