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Introduction

A FBDScenaGent: GA-based High-Quality Scenario Generator for FBD Simulation
I Objective
A High-Quality Scenario generation for FBD program simulation

I Target system:
A PLGbased software system in nuclear plants
A Typical development process : SRS f FBD f C{ executable SW

Software Development Process for PLC

ReqU|remf3ntS J\ Design J\ Implementation
Analysis *‘/ “/

FBD /LD C Proarams Executable
Manual Programs Automatic 9 Code for PLC

Programming Translation C Compiler

FBD System
Unit Testing Simulation
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Introduction

A Q. How Adequately the Testing has been Performed ?
I Test Done = Test Plan Executed and All Codes Executed

A Q. How much efforts is needed to accomplish some coverages?
i Our Issue: FBD Coverage + GA Technigues C High-quality scenarios

nal C

Functional Coverage Code Coverage
= Requirements Coverage + = Structural Coverage
This coverage will be defined by the user * How many lines are executed, how many times
: ) . expressions, branches executed, etc.
User will define the coverage points for the functions to
be covered + Code coverage is collected by the simulation/testing tools.
100% of functional coverage is always required * Users use code coverage to reach those corner cases
4 which are not hit by the test cases.

— Unfortunately, errors and bugs are often found in the
corner cases.

+ To assure a high quality of functional verification, code
ERENDASLE SOPTY coverage is important as well as functional coverage
LABORATORY
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FBD Structural Coverage

A A metric for measuring simulation effectiveness
I To help determine when a system is adequately tested

A Two coverage

I Toggle coverage
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FBD Structural Coverage

A A metric for measuring simulation effectiveness
I To help determine when a system is adequately tested

A Two coverage
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Genetic Algorithm

A Genetic algorithm ( GA)

I A metaheuristic inspired by the process of natural selection
I Belongs to the larger class of evolutionary algorithms (EA ).
I High-quality solutions to optimization and search problems
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Genetic Algorithm

A Genetic algorithm (GA)
I A metaheuristic inspired by the process of natural selection.
I Basic process: 1) selection, 2) crossover, 3) mutation
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FBD Simulation Framework

A FBD Editor

A FBDScenaGen

A FBDSIim
A FBDCover

|

FBD Editor
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FBDScenaGent

(GA-based High -Quality Simulation Scenario Generator )

1. Initialization

loop
2. Selection

3. Crossover
4. Mutation
5. Simulation
6. Evaluation (Fitness function)
7. Progress?

Evolution!
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A genetic representation of scenario

A A chromosome = Sequence of Input value change
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Selection operator

A Select good chromosome for new generation (t+1)
A Roulette wheel selection for gene diversity
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Roulette wheel selection
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Crossover operator

A Crossover with good chromosomes for new generation (t+1)
A Single point crossover

LABORATORY
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Multi Point Crossover
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Single point crossover

Fitness Generation (T)
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Mutation operator

A Mutate a chromosome for gene diversity

Lofof1]z]o]1]o]of1]o]

Bit Flip Mutation
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Swap mutation
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