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Introduction

® As the system evolves, the redundant test cases significantly increase the cost of testing as well as maintenance
efforts. Several information retrieval based approaches have been proposed to automatically detect redundancy
among the NL test cases. However, these existing approaches suffer from low accuracy because they treat test
cases’ textual descriptions as a whole, thus can not capture its fine-grained semantic information and inherent
meaning.

® There are two observations which can facilitate the similarity comparison and redundancy detection of the NL
test case: 1) test case has explicit categories of test-oriented entities which can facilitate the accurate
redundancy detection; 2) there might be multiple test-oriented entities that need to be carefully parsed and
matched to ensure the accurate redundancy detection.

® We propose a fine-grained redundant test case detection approach Tscope, which dissects the test case into
atomic test tuple(s) with the five entities restricted by their associated relations, and conducts the comparison
on them. Evaluation on 3,467 test cases from ten projects shows Tscope significantly outperforming state-of-
the-art approaches.

Category Definition Examples  Definition of entlty and
Component (Com) the tested functional component . :
Behavior (Beh) the behavior acting on the tested component = __i"ﬂ"’________ ___-————M————-__q relatlon Categorle&
Entity Prerequisite (Pre)  the pre-conditions before the test case is executed Prerequisite Canponent Cansirai
Manner (Man) the executing manner of the test case When drawing 3D graphics., the gear rotation processing shall be not less than 100 frames’s .., . . .
Constraint (Con) the constraints to be met after the test case is executed Examples Of apphcatlon
Act (Act) the relation between Component and Behavior At Use ()f entlty and I’elati()n
Relation Require (Req) the relation between Component and Prerequisite mﬂ .
Use (Use) the relation between Component and Manner Test the operating system to the Vigiy mm wasing the JEEED. Categ0rles .
Satisfy (Sat) the relation between Component and Constraint ’

Approach

1) Data Pre-processing 2) Context-aware Model for Test- 3) Test Case Dissection into Tuples 4) Detecting Redundant Test Cases by Tuple Comparison
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* Data Pre-processing: It conducts data processing and constructs samples for the extraction model.

* Context-aware Model for Test-oriented Entity and Relation Extraction: It designs a context-aware extraction
model to extract the test-oriented entities and relations from test case descriptions.

* Test Case Dissection into Tuples: It dissects each test case into test tuples based on the extracted entities and
relations, to represent the fine-grained test-oriented operational information.

* Detecting Redundant Test Cases by Tuple Comparison: It designs three comparison strategies for tuple
comparison and detects redundancy by a Tuple Covering Rule.

Experiment
* Entity and Relation Extraction Performance * Redundancy Detection Performance
. Entity Categories Relation Categories
Metric  Model —— o —a =5 = an  Con Aci  Require Use  Safiafy 100.0% Sre=
Twope 99.1% 992% 4% 97.3% 97.8% 90.3% 912z 917 92% .
Precision S oRE% 952 Thilm 9lAm WMO% T2.8% 69.2% a53% TAI®
BIM 912% @887 Ti9m Bll® S852% g4 1% a98%  Oll®m BAl2% 30.0% i
Taeope  952% 9697 9127 95.1% 93.8% 979% 993z 97.2% Sel%
Recall SLM 032 921z 9809% Q12 SE.1% 4 B QE.E% 95.1% Q6.0
BLM Q427 Q09% El2m BMEIx 1% 77.2% 67.1% 659% Te2%
Twope 97.1% 9805 938% %%2% 95.7% 939% 951 9355 93.1% 60.0%
Fl SLM 95.9% 9346% Bhlm 9d5% 9l3% 82.3% 81.3% 87.9% Bal®
BIM 926% 897 TU.Em  Blowm  8TA5% 80.5% 68.5% 6l TAAR
* Enfity Category Effectiveness 100 J —
Experiment Group Precision Recall F1 :TSEDPE J
T
Tscope 91.8% 74.8% 82.4% 20.0% | WClustep l
Tscope - Com 52.2% (-39.6%) 32.7% (-42.1%) 40.2% (-42.2%) :WM
Tscope - Beh 66.6% (-25.2%)  67.0% (-7.8%) 67.2% (-15.2%) DE‘E
Tscope - Pre 86.3% (-5.5%)  67.0% (-7.8%)  75.2% (-7.2%) v | OTextChN
Tscope - Man 84.1% (-7.7%)  65.5% (-9.3%)  73.8% (-8.6%) |
Tscope - Con 83.3% (-8B.5%) 66.4% (-8.4%) 73.8% (-8.6%) Precision Recall F1
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