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Abstract

GUI Phases

Sending human life to explore the.Moon ?.Il(.i Mars VV11.1 be challengmg. The Earth’s magnetic field naturally ' - ‘ We created the AMMPER GUI with the software engineering design
protects life from deep-space particle radiation that will pose health risks to humans in deep space. Current ® AVMPER (20 - o x ® AMMPER 120 - o0 X - . :
research is insufficient as it can only report cell damage in the form of bulk growth curves. AMMPER pr1n01ple known as Human—Computer Interaction (HCI), which focuses on

(Agent-based Model for Microbial Populations Exposed to Radiation) is an open-source, agent-based,
computational model designed to simulate the effects of deep-space radiation on individual yeast cells
(Saccharomyces cerevisiae) to facilitate interpretation of biological radiation experiments. Version 1.0 of the
code ran in a console, limiting the program’s accessibility. Here we present a graphical user interface (GUI) for
AMMPER, developed internally by converting input points and Ul files, designing an application and logo, and el
expanding program packages. Additionally, optical assistance corresponding with simulation parameters has —
been integrated. Future work will include creating a bit installer and runtime environment for AMMPER to
increase ease of download and use. Ultimately, the creation of the GUI has two main goals: to facilitate the
integration of computational models into the work of researchers in microbial radiobiology, and to act as an
interactive and visual resource for space biology education. Launch GUI Launch CLI

how humans and hardware interact with each other'. This is often found in
the form of a graphical user intertace (GUI), which converts input point for
a program through the use of buttons, windows, and control panels.>
Additionally, the concept of kineticons (kinetic icons) is implemented
through the visualization screen’, as well as the addition of paged display
and quick buttons for energy efficiency.?

ed Model for Microbial Populations Exposed
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We programmed the GUI using Python libraries in the VSCode IDE. The
GUI was generated using the Qt Creator platform into an XML which was
converted to Python script using a console-based compiler. Then the GUI
was made operational by connecting the functionality of the original
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. . . . . . Results | 5 L x Cwo o L I Generation 9 01,1.000000000000000000e+00 £ « :
e Uses yeast (S. cerevisiae) as a model for the impact of radiation of eukaryotic cells = T e a s BRI Sim Dim: 64microns
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Figure 2. Parameter adjustment screen. Figure 4. Ending screen.

the impact of deep Space radiation Figure 5. AMMPER v1.0 parameters. Figures 5, 6 & 7. Data extraction from AMMPER v1.0 for comparison.

e Coded in Python and offers several simulation types (150MeV Proton, NSRL GCRSim, Deep Space,
Gamma), the radiation dosage (if applicable), cell type (Wild Type, rad51), and ROS Model (Basic,
Complex)>

Statement of Purpose

e Version 1.0 ran in a purely console-oriented interface,® limiting its use to those with computational

AMMPER Output
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