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Metamodeling Construction for Generating Test Case via Decision Table
Based on Korean Requirement Specifications
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ABSTRACT

Many existing test case generation researchers extract test cases from models. However, research on generating test cases from natural
language requirements is required in practice. For this purpose, the combination of natural language analysis and requirements engineering
is very necessary. However, Requirements analysis written in Korean is difficult due to the diverse meaning of sentence expressions. We
research test case generation through natural language requirement definition analysis, C3Tree model, cause-effect graph, and decision
table steps as one of the test case generation methods from Korean natural requirements. As an intermediate step, this paper generates
test cases from C3Tree model-based decision tables using meta-modeling. This method has the advantage of being able to easily maintain
the model-to-model and model-to-text transformation processes by modifying only the transformation rules. If an existing model is
modified or a new model is added, only the model transformation rules can be maintained without changing the program algorithm.
As a result of the evaluation, all combinations for the decision table were automatically generated as test cases.

Keywords : Meta Modeling, Korean Requirement Analysis, Test Case Automatic Generation, Cause-Effect Graph, Decision Table,
C3Tree(Conditional and Conjunction Clause Tree)
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Fig. 1. Automatically Test Case Generation and Execution
Process from Korean Natural Requirements
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Table 1. Decision table XMI code example

<?xml version="1.0" encoding="UTF-8"?>

<DecisionTable>
<element ceid="0" deid="0" type="input" value="Sentencel"/>
<element ceid="1" deid="1" type="input" value="Sentence2"/>

<rule drid="0">
<input deid="0" value="y"/>
<input deid="1" value="y"/>
<input deid="3" value="n"/>
<output deid="2" value="y"/>
<output deid="4" value="n"/>
</rule

</DecisionTable>

Table 2. Test Case XMI Code Example

<?xml version="1.0" encoding="UTF-8"?>
<Testcase>
<case drid="0" tcid="0">
<send value="Sentence1"/>
<send value="Sentence2"/>
<recv value="Sentence3"/>
</case>
<case drid="1" tcid="1">
<send value="Sentence1"/>
<recv value="Sentence2"/>
<precondition value="Sentence3"/>

</case>

</Testcase>

Decision Table

Rule0f |[Rule1 | [ Rule2 ||| Rule3] [J Ruled | [} Rules | [ Rules || Rule7
Input
[The user enters a number v N N Y v N N N
The user presses the enter key y N v N N v v M
[The program peps up an alert window N v ¥ ¥ N ¥ N N
Output
[The program pops up an alert window ¥ N N N N N N N
fan alarm sounds N N N

s 7 v | / /w / e

nu» eny . Pt up an alert
m-m sses the ﬂray

¥
1 hy fi roangfton w g a0 alaem sounds
o yplfonesy / fnedon
The usgfenters a number
Trg#fogram pops up an et
hdow

The user presses the enter key
| e program pops up an alert
window

The user presses the enter key

Fig. 6. Transformation Example from Decision Table to Test Case
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= XMl ZEE I HISIT} Python gh=ro] &4 2
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Table 3. Korean Requirements
Language Sentence
AR IAES JYolT Save HESZ FEH JdHE WES AT
Rorean | qoigl whgol Agwe Zeawe Fast
English If the user enters text and clicks the Save button, the entered text is saved.
If the entered text are saved, close the program.
Table 4. Decision Table Model
List RuleO Rulel Rule2 Rule3 Rule4 Rule5 Rule6 Rule7
Input
A7 9AES sttt Y N Y Y Y N N N
AR} Save HES F2rt Y N Y N N Y Y N
g Y82 A N Y Y Y N Y N N
Output
AgE Y8 A Y N N N N N N N
23] F=HE. N Y N N N N N N

Table 5. Test Case Model

Testcase ID Precondition Input Expected Output
A8A7 drES A, o ;
o hee At
° AEAT} save WES T} AFE &S ARttt
A8A7} AAES Qs o e R
! AR} save HIES ar) AHE 8-S AT, g o] EaHch
AEA} EAES et NI AAES R
2 AR WES Lo ARBAT} save HES FE0
e eae e T g hES A
A8A7 HAES A, A8A HAES A,
) NG} save HES Yzt Qeie fee At
4 AgAE BAES Qesi.
AEATE 9IAES st AEA7E save HIES 2T
° AT} save HES ok Qs Wee At
6 AEATL save HIES FEL}
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