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JSON & Nested JSON Documents
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JSON disadvantage

No 
predefined 

schema

Complicated 
analysis
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Goal of research

 Enhance the quality of discovered JSON 

schemas to make analysis easier
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Schema 

Discovery
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8Introduction of related works

Schema 
Management 
Frameworks
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Schema 
Management 
Framework

Wang (2015)
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JSON Schema 

Extraction

Klettke (2015)
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JSON 
discoverer

Cánovas Izquierdo (2016)
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Limitations of Related Works

Only 
provide 
structure

Insufficient 
semantic 

information
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Keys Distinction: Static vs. Dynamic
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Jxplain

Entropy-based model

Datatype Entropy

Key Entropy

Evaluation problem

Doesn’t evaluate if a key is static or dynamic
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Solution: Feature-Based Classifier

1. Extract JSON keys

2. Choose useful features

3. Apply binary classification

4. Calculate Metrics
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Feature Domains

1. Intrinsic Characteristics

1. Percentage & Nesting Level

2. Central Tendency

1. Mean

3. Statistical Dispersion

1. Range, Standard Deviation, Entropy

4. Distribution Shape

1. Skewness & Kurtosis

5. Semantic & Contextual Similarity

1. Distinct Subkeys, Distinct Sub-keys Datatypes, Average Sub-key Contextual Similarity

6. Structural Similarity

1. Grouping
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Complex 

Features
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 Semantic & Contextual 
Similarity

 Distinct Subkeys, Distinct 
Sub-keys Datatypes, 
Average Sub-key 
Contextual Similarity

 Structural Similarity

 Grouping
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Data Pre-processing

1. Data Source

2. Feature Extraction

3. Normalization

4. Data labelization

5. Oversample minority class
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Evaluation

 Classifiers

 Logistic Regression

 Random Forest

 Support Vector Machines (SVMs)

 Evaluation

 Average F1-Score of dynamic keys
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Results 25
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Conclusion

• Insufficient information from 
discovered JSON Schemas

• Feature-Based Classifier

• Test & Evaluate algorithms

Summary

• Identify which features are 
detrimental to the classifiers

• Analyze mis-classified keys

Future Works
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Questions 
& Answers
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