
FBDScenaGen+: GA-based High -Quality 
Scenario Generator for FBD Simulation

Eui-Sub Kim, Sejin Jung , Junbeom Yoo
Dependable Software Laboratory

Konkuk University, Republic of Korea

Young Jun Lee, Jang Soo Lee
Man-Machine Interface System Laboratory

Korea Atomic Energy Research Institute, Republic of Korea

http://cse.konkuk.ac.kr/
http://cse.konkuk.ac.kr/
http://cse.konkuk.ac.kr/
http://cse.konkuk.ac.kr/


Contents

1. Introduction

2. Backgrounds

1. FBD Structural Coverage

2. Genetic Algorithm

3. FBD Simulation Framework

4. FBDScenaGen+
(GA-based High-Quality Simulation Scenario Generator)

5. Case Study

6. Conclusions

http://cse.konkuk.ac.kr/
http://cse.konkuk.ac.kr/


Introduction

Å FBDScenaGen+ : GA-based High -Quality Scenario Generator for FBD Simulation

ï Objective

ÅHigh-Quality Scenario generation for FBD program simulation

ï Target system: 

ÅPLC-based software system in nuclear plants

ÅTypical development process : SRS ŕFBDŕC ŕexecutable SW

Requirements 
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Introduction

Å Q. How Adequately the Testing has been Performed ?

ï Test Done = Test Plan Executed and All Codes Executed

Å Q. How much efforts is needed to accomplish some coverages?

ï Our Issue: FBD Coverage + GA Techniques Č High-quality scenarios
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BACKGROUNDS

1. FBD Structural Coverage

2. Genetic Algorithm
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FBD Structural Coverage

Å A metric for measuring simulation effectiveness 

ï To help determine when a system is adequately tested

Å Two coverage

ï Toggle coverage

ï MC/DC coverage Ex) 1-to -0 and 0 -to -0 ɠ 0//$ snffkd bnudq`fd
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Genetic Algorithm

Å Genetic algorithm ( GA)

ï A metaheuristic inspired by the process of natural selection .

ï Belongs to the larger class of evolutionary algorithms (EA ).

ï High -quality solutions to optimization and search problems 

Genetic 
algorithm

Best 
scenarios

Many scenario set
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Genetic Algorithm

Å Genetic algorithm (GA)

ï A metaheuristic inspired by the process of natural selection.

ï Basic process: 1) selection, 2) crossover, 3) mutation

Many scenario setMany scenario set Best scenarios
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FBD Simulation Framework

Å FBD Editor

Å FBDScenaGen

Å FBDSim

Å FBDCover
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FBDScenaGen+
(GA-based High -Quality Simulation Scenario Generator )

1. Initialization

2. Selection

3. Crossover

4. Mutation

5. Simulation

6. Evaluation (Fitness function)

7. Progress?

loop

Evolution!
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A genetic representation of scenario

Å A chromosome = Sequence of Input value change
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Selection operator

Å Select good chromosome for new generation (t+1) 

Å Roulette wheel selection for gene diversity
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Roulette wheel selection
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Crossover operator

Å Crossover with good chromosomes for new generation (t+1) 

Å Single point crossover
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Single point crossover
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Mutation operator

Å Mutate a chromosome for gene diversity
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Swap mutation
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