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Number of

. , Number of Number of Number of

Project Name 2 . data access <
commits Queries . refactoring
files

Eclipse-eedj/eclipselink 10403 1371 43 80, 311
Adempiere/adempiere 15754 941 365 2,104,700
Appirio-tech/direct-app 3073 876 95 1492
DotCMS/core 17957 740 40 60, 211
Wso2/carbon-apimgt 33174 656 12 32,101
Oltpbenchmark/oltpbench 1110 303 131 2396
Mtotschnig/MyExpenses 9065 287 3 9949
Querydsl/querydsl 7874 249 23 38,065
Wordpress-mobile/ . "
WordPress-Android 9048 < e 3,681
AppLozic/ 0@ S -
Applozic-Android-SDK 2278 . - =250
Xipki/xipki 6328 193 21 88, 623
Deegree/deegree3 8692 190 45 21, 459

[4] B. A. Muse, M. M. Rahman, C. Nagy, A. Cleve, F. Khomh, and G. Antoniol,“On the prevalence, impact, and evolution of sql code smells in
data-intensive systems,” in Proceedings of the 17th International Conference on Mining Software Repositories, 2020, pp. 327-338.
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[19] N. Tsantalis, A. Ketkar, and D. Dig, “Refactoringminer 2.0,” IEEE Transactions on Software Engineering, 2020.
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Data access class

Regular class

Refactoring Type count percentage \ Refactoring Type count percentage
Rename Variable 1880 9.951 Move Attribute 1470365 59912
Change Variable Type 1539 8.146 Change Attribute Access Modifier 600345 24.462
Add Parameter 1119 5.923 Add Method Annotation 26913 1.097
Add Parameter Modifier 998 2283 Rename Method 22963 0.936
Change Parameter Type 910 4.817 Change Parameter Type 21618 0.881
Rename Parameter 888 4.7 Change Variable Type 21372 0.871
Extract Method 887 4.695 Change Return Type 19459 0.793
Add Method Annotation 816 4.319 Add Parameter 18528 0.755
Rename Method 705 3732 Rename Variable 18345 0.747
Change Method Access Modifier 620 3.282 Rename Parameter 16107 0.656
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Manage Database (25) Data Access (169) Initialize fields and components Helper (56)
(70)
Close database Fetch data (101) Store data element (26) Implement non data-access

connection (6)

business logic (34)
Insert data (43)

cl tructor (25
Configure database !

Parse object (16)
access (4) Update data (13)

Initialize Ul element (9) T

Connect to database Delete data (11) Data model (5)

(4) Handle Ul event (1)
Manage transaction (1) Initialize utility fields (4)

Import database (3) Field accessor (4)

Function parameter (1)

Create index (2)

Upgrade table (1) Manage que(r;a)nd result set

§ Test code (20
Delete index (1) 20 Decorate query (13)
Test data-access (16)

Drop constraint (1) Process result set (8)

Test query performance (2)

. Prepare statement (3)
Change index (1)
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Create trigger (1) functionality (1) 2)

Test database driver (1)
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Implement SQL query (1)
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[20] C. Nagy and A. Cleve, “SQLInspect: A static analyzer to inspect database usage in Java applications,” in Proceedings of the 40th
International Conference on Software Engineering: Companion Proceeedings. ACM, 2018, pp. 93-96.
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