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Equipment for Weapon Systems Based on Structural Analysis of
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Abstract As weapon system software evolves into state-of-the-art technology, the importance and
complexity of embedded software increases rapidly. Nevertheless, the weapon system must meet national
defense standards based on QAR through ATE before it can be delivered to the required military. In the
case of ATE, however, which is not included in the development scope, the developer develops and
manages the configuration independently, so there are limitations in verifying whether the source code
has been implemented according to the QAR test procedure. Therefore, this paper proposes a method
to verify the effectiveness of ATE software by performing DTaQ source code structural analysis on ATE
software. The proposed method could contribute to securing the quality of weapon system software by
ensuring the consistency of the ATE test results and prevent factors that may affect the test results in

advance.
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Table 1. Proportion of Functions Implemented
Through Software by Fighter Aircraft

Type Proportion
F-4 8%
A-7 10%

F-111 20%
F-15 30%
F-16 45%
B-2 65%
F-22 80%
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Table 2. Files Information of to be Analyzed

Target Language Raw File Information
A C 20 Files (Includes Header Files)
B C# 4 Files (Includes Header Files)
C C# 26 Files (Includes Header Files)
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Table 3. ATE Software Source Code Structure Analysis
Process

Step Process

Review Software Technical Documentations to Check

1 Equipment Purpose and Functions

Perform Self Code Review(DTaQ) on ATE Source Files
or Algorithm Structure Information

2

Visit to Development Company and Perform Code

3 Review(with ATE Developer)

Review of Data Input, Calculation, and Output
Processes According to QAR Test Procedures

3-1

3-2 Review of Report Consistency of Test Results

Review Whether to Reflect Handling of Exceptional

33 Situations that may Affect Test Results

4

Final Conclusion of Supplementary Improvements

Submit Analysis Results(DTaQ SWIT Research

5 Department — DTaQ Quality Assurance Center)

6

Last Modified File Checksum Information Management
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Table 4. Structural Analysis Results of ATE Source

Code
Equip Ch?Ck Result Details
-ment Point
QAR Test Satisfied -
Procedure
Except}on Satisfied -
A Handling
Based on Test ' M?ssing Warning
Results Improve H1AstcA>ry Log
N i -ments(2) | - Missing Test Results
Confirmation X
History Log
QAR Test Satisfied -
Procedure
- Missing Exception
Handling Syntax to
Prevent Errors
- Modify Automatically
Exception Improve Calculated Variable
B Handling -ments(4) Values to Read-Only
- Initialization When
Creating All Variables
- Missing 'else' to 'if-else
if'
Based on Test
Results Satisfied -
Confirmation
QAR Test Satisfied -
Procedure
- Missing Exception
Handling Syntax to
Prevent Errors
- Delete Unused
Exception Improve Functions
C Handling -ments@) | | Modification of
Warning Message
Regarding Fault
Occurrence
- Missing 'else' to
'if-else if’
Based on Test
Results Satisfied -
Confirmation
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