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Applied Research on White—Box Testing Method in Software Testing
Yixin Luo
Xinjiang University

[Abstract] Targeting the complex control flow and data flow of the e—commerce platform login module, this
study takes white—box testing as the core, and constructs a coverage system at three levels: statement, branch and
path. Instrumentation and fault injection are implemented in the controller layer, service layer and data access
layer. By constructing null and abnormal inputs, short—circuit splitting, loop upper bound control, and path
predicate solving, a traceable test case set and coverage evidence chain are formed. The experimental results
show that the statement coverage reaches 95%, branch coverage 88%, and path coverage 75%. A total of 5
logical errors, 3 boundary errors and 2 input verification errors are identified. Compared with 6 defects detected
by black—box testing under the same baseline, white—box testing significantly improves the defect exposure and
localization accuracy at the statement and path levels. This study further proposes path priority and automated
execution strategies, and puts forward an optimization direction of externalizing exception scenarios to increase
path coverage to 85%.

[Key words] White—box Testing; Statement Coverage; Branch Coverage; Path Coverage; E—commerce Login
Module
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