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Abstract: Software developers test their software products. Automated testing with test codes lightens their
efforts to test. However, writing appropriate test codes manually is difficult and a time-consuming activity.
Several existing automatically create test codes techniques require to prepare some documents, otherwise,
they can create only very simple unit tests. Reusing existing test code may easily generate high-quality test
code. Toward the technique, we propose the transplantable condition for that a test method can keep its
feasibility after transplanting. We investigate open source Java projects in GitHub. As the results, we have
shown that there are available 1,862 repositories with test codes, and that most test methods have at most
2 dependencies on the code under test. We have empirically demonstrated the possibility that porting that
maintains such dependencies can generate an average of 83% of the originally needed test methods. From
the results, an automatic generation method by reusing existing test code is realistic and useful.
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Fig. 1 Template of test code.
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Table 1 Example of call for product codes in test code.
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Table 2 Information of 1,862 extracted repositories.

£ 3 AL MR

Table 3 The classification result of the domain of repositories.
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4 Java 7 7 AV 22 898.3 338 57,851 Data 304 | Testing 92
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*3 https://github.com/akullpp/awesome-java
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*4

i

aliyun/aliyun-openapi-jaba-sdk, JetBrains/MPS, aws/aws-
sdk-java
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Table 4 Dependencies and references of each test method.
- T FYEONE s
(fig) (%) (fig)
ERaNE 13.9 100.0 9
TAMa—F 1.8 12.9 1
Jugy ba—F 4.0 28.8 2
MWEEZ A7 F) 8.1 58.3 5
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Fig. 2 Cumulative percentage graph of the number of test

methods whose number of references to each definition

location is a specific value.
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#= 5 RQ3 TOFAIZH 2 A5
Table 5 Target repositories of RQ3.

FAA Y By R by TANAV Y N BETOERIT A AV Y M
Development — FreeTymeKiyan/LeetCode-Sol-Res 202 95,919
Data plutext/docx4;j 321 99,869
Web apache/nutch 242 62,258
Network mitreid-connect /OpenID-Connect-Java-Spring-Server 251 63,519
Distribution  alibaba/Sentinel 319 70,435
Database xetorthio/jedis 213 60,481

£6 KNAALVOBME)RY MIICHFET A, 7057 ba—F
~NOWAEE 1 OV ERHDS T AN AV Y M (T), BXU, *
D) BIRIFERDS =T 2T A AV v FAPBAILY KD Y
21 ODEFET 2 b 00 (T,), $7220HE (T,/T.)
Table 6 The number of test methods having one or more de-
pendencies on product code in repositories of each do-
main (7},), the number of test methods having one or
more matching dependencies in the repository among

them (7}), and the percentage (Ty,/T,).

FAA > #T, #T, HE
Development 147 140 0.95
Data 317 285 0.90
Web 236 206 0.87
Network 240 154 0.64
Distribution 304 209 0.69
Database 208 191 0.92
Y - - 0.83
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