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Abstract

This article aims to present a job shop scheduling program with a genetic algorithm for multi-objective function
construction based on sand pile theory. The results revealed that the convergence performance of the genetic
algorithm from the multi-objective function construction based on sand pile theory was higher than non-dominated
sorting genetic algorithm Il. Therefore, it is suitable to find the optimal re-scheduling scheme under multi-factory job
shop scheduling conditions. The results of testing the technology acceptance revealed that the acceptance of program
overview, the acceptance of program steps execution and the acceptance of program design were very appropriate.

The acceptance of general characteristics was most appropriate.

Keywords: Job shop scheduling program, sand pile multi-objective genetic algorithm, multi-objective function
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Figure 5 GASPM Data Processing Add-on
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Table 1 Multi-Objective Description

DTLZ Objective function

1
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1
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fi=(0+g)cos (xl g)

f> =1+ g)sin (x1 g)

1
2 9= (=05
=2

x; € [01],i €{1,..,11}
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Table 1 Multi-Objective Description (continue)

Objective function
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Table 2 The Results of Answer Performance

DTLZ/

Algorithm Performance
Convergence Spread
Mean Variance Mean Variance
GASPM 0.0011 0.00092 0.1089 0.09674
1 NSGAII 0.0025 0.00145 0.6914 0.00145
GASPM 0.0007 0.00027 0.0178 0.00574
’ NSGAII 0.0017 0.00090 0.5428 0.50476
GASPM 0.0012 0.00020 0.0440 0.01286
’ NSGAII 0.0018 0.00072 0.3377 0.43764
GASPM 0.0014 0.00102 0.1101 0.04978
) NSGAII 0.0041 0.00130 0.6958 0.38014

Table 3  Testing of Answer Performance with Appropriate Production Functions

DTLZ/
Algorithm Performance
Convergence Spread
Mean Variance Mean Variance
GASPM 0.001463 0.00102 0.0789 0.09679
1 NSGAII 0.003325 0.00155 0.6614 0.00150
GASPM 0.001862 0.00112 0.0801 0.04983
? NSGAII 0.005453 0.00140 0.6658 0.38019
* Answer performance from customer’s former requirement,
** Answer performance from customer’s new requirement
Table4  Testing of Technology Acceptance
Items Mean SD Suitability Level
1. Program Steps Execution
1.1 Program Objectives 4.47 0.72 High
1.2 Consistency of the Objectives with the program 4.29 0.77 High
1.3 Easy to Use 4.06 0.43 High
1.4 Timely Processing 4.59 0.51 Highest
3 4.35 0.61 High
2. Program Design
2.1 Font
2.1.1 Size 4.53 0.51 Highest
2.1.2 Style 4.71 0.47 Highest
2.1.3 Theme 4.24 0.44 High

2.1.4 Color 4.35 0.93 High
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Table 4  Testing of Technology Acceptance (contunue)
Items Mean S D Suitability Level
2.2 Descriptive Image 4.53 0.62 Highest
2.3 Clear Color of Font, Number and Image 4.41 0.51 High
Total 4.46 0.58 High
3. General Characteristics
3.1 Easy and Convenient 4.75 0.29 Highest
3.2 Suitability for Use 4.75 0.29 Highest
3.3 Relationship of the lllustration with the Content 4.75 0.29 Highest
Total 4.75 0.29 Highest
4. Program Overview
4.1 Procedure 4.47 0.59 High
4.2 Easy to Understand Language 4.47 0.59 High
4.3 Clear lllustrations 4.47 0.59 High
4.4 Appropriate lllustrations 4.47 0.59 High
Total 4.47 0.59 High
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