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A significant challenge in developing simulation software for flying
objects is managing the transition from concept design to the final stages
of hardware-in-the-loop integration. This paper introduces essential
software engineering standards and procedures for developing robust,
multi-stage launch vehicle simulation software using a novel approach to
address this challenge. The proposed rational unified process (RUP)
structure supports the rapid deployment of six degrees of freedom (6DoF)
simulation software, allowing its application with minimal modifications
in software-in-the-loop and hardware-in-the-loop laboratories. The paper
discusses the standards and procedures for software production, followed
by a detailed examination of the proposed simulation software structure.
The RUP is recommended for developing 6DoF satellite simulation
software, emphasizing that the programming expertise is more crucial
than the choice of programming language. Given the Iranians strong
programming expertise in C++, it is recommended as the programming
language for 6DoF simulation due to its ease of debugging and faster
development speed. Adhering to standard C++ ensures compatibility
across C++ Builder, Turbo C++, and Visual C++ compilers with minimal
modifications. Furthermore, the paper discusses the limitations of other
languages, such as Fortran and Delphi, for subsystems like vehicle
dynamics simulation (VDS), highlighting their weaker support for object-
oriented programming. The conclusion supports the use of C++ for its
robustness, flexibility across compilers, and strong development tools,
thereby enhancing the efficiency and maintainability of satellite
simulation projects.
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