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QOutlier Detection and Semantic Disambiguation of JSON Document for NoSQL Database
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Abstract With the development of information technology, traditional relational database cannot be used for storage due to multi-
source heterogeneity,strong scalability and explosive growth of data in materials and other related fields. Therefore, NoSQL can
be used with the charactersitics of schemaless storage and high scalability to solve this problem. As a common data storage format
for NoSQL databases.JSON is popular for its simplicity and flexibility. However,NoSQL databases lack schema information,and
JSON documents need to be validated and analyzed before being stored in the database. At present.most methods verify the nor-
malization of JSON document format based on JSON schema, which cannot effectively solve the problem of exception detection
and semantic ambiguity of JSON document. Therefore,a JSON document outlier detection and semantic disambiguating model for
NoSQL database is proposed, named doctorJSON. Based on JSON schema. the model designs outlier detection algorithm deout
JSON and semantic disambiguation algorithm disemaJSON to detect the outlier and disambiguation in JSON documents. The vali-

dity and efficiency of the model are verified by experiments on the real and synthetic datasets.
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Table 2 Characteristics of datasets

Dataset Label Category Templates  Documents
Material Datasetl 11 57 4704
Organization Dataset2 6 27 60144
Generated data  Dataset3 11 57 436
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Table 3 deout]SON experimental results

Accuracy Recall F1
Methods
Dataset] * Dataset2 * Datasetl * Dataset2 * Dataset] * Dataset2 *
Jsondiff 0.787 0.911 0.982 0. 854 0.945
JsonCompare 0.798 1. 000 0.743 0.612 0. 852
deout] SON 0.991 1.000 0.929 0.981 0.963
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Table 4 disemaJ] SON experimental results

Macro-F1 Score Micro-F'1 Score

Methods
Datasetl Dataset2 Dataset3 Datasetl Dataset2 Dataset3
W. Chent'"! 0.123 0.120 0.304 0.217 0.273 0.355
W. Chen +1t 0.138 0.143 0.351 0.239 0.273 0.410
KNN 0.238 0. 357 0. 469 0.343 0.467 0.551
KNN+ 0.254 0.431 0. 805 0.387 0.550 0. 847
SVM 0.235 0.672 0.661 0.283 0.750 0.717
SVM+ 0.259 0.661 0.848 0.393 0.733 0.893
Decision Tree 0.191 0.678 0.352 0.283 0.733 0.505
Decision Tree+ 0.227 0. 644 0.737 0.300 0.633 0. 806
Random Forest 0.183 0.575 0. 365 0. 280 0.700 0.495
Random Forest+ 0.211 0.578 0.767 0.320 0.667 0.793
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