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Abstract. This research was carried out at PT. X is a shipping yard that produces one of them, 
namely ship blocks. In the implementation of ship block building projects, there is uncertainty in 
the project's duration, so it needs to be completed by applying the Monte Carlo simulation method. 
Monte Carlo Simulation is a method used to model and analyze systems with risks and uncertainties. 
The basis of the Monte Carlo simulation is to conduct experiments on probabilistic elements through 
random sampling. This study aims to identify the probability of duration and percentage of 
possibility of the period in a project so that scheduling using Microsoft Project software is more 
measurable and optimal. Based on the Monte Carlo simulation results in ball software, the fastest 
duration for the H402 ship block project was obtained, namely 64 days, with a 0% probability of 
success. The longest time was 83 days with a chance of 100%, and the average duration for 73 days 
with a possibility of 65%, while the plan duration was 80 days with a probability of 94.7%. Then 
for the H501A block work, the fastest time produced is 74 days with a chance of 0%, the longest 
most extended is 82 days with a probability of 100%, and the average duration for 79 days with a 
possibility of 60-70% while the time of the plan is for 75 days with a probability of 9.8%. 
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1 Introduction 

Scheduling activities are part of project activities in the planning process[1]. With scheduling, a company can 
determine when an activity or project work will start and when it will end and can adjust resources related to the 
implementation of project activities[2][3]. Project work does not only sometimes go to a predetermined schedule 
because of the need to consider resources and other factors that effectively and efficiently affect project activities 
e duration of the project is uncertain due to several factors, namely the quality and quantity of resources, 
environmental and weather conditions, technology and equipment,[4][5][6]. 

PT.X is a company currently holding a project to manufacture ship block parts ordered from Japan, totalling 
nine ship blocks working on this project. Some problems indicate a delay in project work. The contributing factor 
is an imbalance between the amount of mass produced in units of tons/week from the initial planning and the 
realization of this project. In the first week, it was planned to make a total mass of 22 tons/week, but the completion 
produced a total mass of 9.6 tons/week. Then another problem was the imbalance between the initial planning of 
the number of workers needed and the realization in the field in the first week; it was planned as many as 35 
people, but the completion in the area was only seven people. Table 1 shows the progress of the project undertaken 
by PT X.

Table 1. Project Progress

Ship 
block 
name 

Mass weight 
estimation 
(ton) 

Actual 
start 

Actual 
duration 

(%) 
Progress 

Block 
fabrication 
status 

H402M 99.180 10-January-
2022

69 days 87% Assembly 

H401U 87.310 13-January-
2022

66 days 100% Complete 
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H402U 122.54 15-January-
2022 

64 days 100% Complete 

H501A 140.22 14-January-
2022 

65 days 83% Assembly 

H502A 61.23 17-February-
2022 

31 days 40% Sub Assembly 

H503A 50.18 14-February-
2022 

34 days 28% Sub Assembly 

H504A 35.74 17-February-
2022 

31 days 30% Sub Assembly 

H505A 24.81 14-February-
2022 

34 days 38% Sub Assembly 

H506A 27.31 03-February-
2022 

45 days 53% Assembly 

Based on table 1, the work on the ship block with the name H402M was carried out on January 13, while the 
realization was carried out three days earlier. The H401U block was carried out on January 11, but in reality, it 
was carried out two days after the specified date and on other ship blocks. Not appropriate due to the acceleration 
and delay in the work of this project. In addition, in terms of the planned duration, it is not by its realization. For 
example, the yield on block H402M is designed to be completed within 65 days, but in the development of this 
block, it has taken 69 days and is still in the assembly stage, while completing one block still requires three 
working processes again. 

Based on the problems that have been described, it can be concluded that the occurrence of delays in project 
work, this problem has a significant impact on the company, one of which is the level of client confidence to work 
together again with the company in future projects. For this reason, the problem needs to be solved using 
probabilistic scheduling, known as the Monte Carlo simulation. This simulation is used because of the various 
durations of a project and the factors that cause uncertainty[7][8][9]. The monte Carlo simulation is a probability 
calculation simulation that discusses risk aspects in project management[10]. This method is used to understand 
the potential effects of project uncertainty. Besides that, with this method, the confidence level in the results of 
acceleration or delay of a project can be seen ed on the probability of project completion more efficiently by 
considering risk aspects in project work[11][12][13]. 

In the field of project management, Monte Carlo simulation is used to calculate or iterate over the cost and 
time of a project using randomly selected values from the probability distribution of costs and times that may 
occur to estimate the distribution of possible prices and a total time of a project[14][15]. 

Three-time estimates are used to perform the Monte Carlo simulation, namely the optimistic, pessimistic, and 
most probable time obtained based on questionnaires distributed to several workers in this field. With different 
duration variations from the Monte Carlo simulation results[16][17][18], scheduling using the Microsoft project 
can be used as a reference in the project schedule that is more optimal. It is hoped that this simulation can provide 
an alternative in project scheduling, especially on project duration, that can be used in decision-making for the 
next project in the future[19][20][21]. 

The limitation of this research problem is only to measure two ship blocks studied from 9 blocks in the project, 
namely the H402U ship block and the H501 ship block. This is because the two blocks inspected are the blocks 
that have the largest mass number of the total blocks to be produced and have entered the production stage at the 
time of field observation. 

2 Methodology 

This research methodology is an explanation of the research steps from beginning to end for this research. The 
actions that will be carried out in this research are as follows[22–28]: 

2.1 Preliminary Studies 

This preliminary study is the first step in observation and data collection, interviews, and field surveys. Then 
the main problem of the object of this research is formulated to design the method of completion of the 
shipbuilding project. 
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2.2 Formulate the Problem 

Problem identification is a stage in finding problems or factors that cause uncertainty in the ship block building 
project. The situation in this research is the uncertainty of project completion duration based on several factors 
that affect scheduling, namely workforce, material, and other external factors. 

 

2.3. Data collection 

Table 2 shows the data collection methods, analytical methods, and the desired results of this study.

Table 2..Data Collection

 
Goals 

 
Dimension  Collected data Collection 

method 
data 

 
Data analysis method 

 
Output 

Knowing the 
probability 

 
 
Duration 

Optimistic, 
pessimistic, and 
most likely time 
duration 

Field surveys, 
literature studies, 
and 
questionnaires 

 
Monte Carlo method 

 
Probability 
duration 

 
Scheduling 

 
Duration 

 
Work duration 
simulation 
project 

 
Study of 
literature 

Project scheduling using 
Microsoft  
project 

New 
Scheduling 
Proposal 

Table 2 is the data collected to achieve each goal of improving project schedules to produce the expected 
outputs as follows: 

a. Knowing the probability and probability percentage is part of the Monte Carlo simulation process obtained 
based on field surveys, literature studies, and distributing questionnaires so that a result is received in time 
duration. 

b. Scheduling, for scheduling the data collected in the form of the duration of the Monte Carlo simulation 
results collected based on the study of literature. The method used is scheduling using the Microsoft 
Project application. 

3 Results and Discussion 
3.1 Monte Carlo Method 

The monte Carlo method is carried out using the Crystal Ball application so that the fastest, longest, and 
average simulation results on each work item in each ship block are studied. Several steps must be carried out to 
run the Monte Carlo simulation, namely the following reasons[29,30,39,31–38]. 

a. Average duration on block H402U 
Mean = (R1+R2+R3+R4+R5)/N  (1) 
R  = Respondent 
Mean = (70+60+55+65+60)/5 = 62 days 

b. Calculating Standard deviation 
Standard deviation = (min time, max time) (2) 

c. Calculating the standard error is by using an absolute error of 2%. 
absolute error = 0,02 x mean   (3) 

d. Counting the number of iterations 
Iterate       = (3* standard deviation/absolute error)^2 (4) 

Table 3 and Table 4 show the recapitulation of the calculation results to determine the number of 
iterations[40,41,50,42–49]. 
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Table 3. Recapitulation of the number of iterations in the H402U ship block

 
Number 

 
Job 

name 

Fastest 
average 
duration 
(days) 

Longest 
average 
duratio
n 
(days) 

 
Standard 
deviatio

n 

 
Averag
e 
duratio
n 

 
Absolut
e error 

 
Iteratio

n 

1 Block 
H402U 

62 69 4.95 66 1.31 128 

2 Panel 
Fabrica

tion 

38 40 1.41 39 0.78 30 

3 SQ1 
MD1 

25 28 2.12 27 0.53 144 

4 SQ2 
Z10B 

4 5 0.71 5 0.09 556 

5 SQ3 
F8B 

16 18 1.41 17 0.34 156 

6 SQ4 
F12BA 

9 11 1.41 10 0.20 450 

7 SQ5 
F9B 

4 6 1.41 5 0.10 1800 

8 SQ6 
F34B 

4 5 0.71 5 0.09 556 

9 SQ7 
LM9B

B 

13 14 0.71 14 0.27 62 

10 SQ8 
L9BB 

14 16 1.41 15 0.30 200 

11 SQ9 
L11B 

5 7 1.41 6 0.12 1250 

12 SQ10 
LM7B

B 

7 8 0.71 8 0.15 200 

13 SQ11 
SSP 

6 9 2.12 8 0.15 1800 

14 SQ12 
SSS 

6 9 2.12 8 0.15 1800 

15 Block 
assembl

y 

22 26 2.83 24 0.48 313 

16 Install 
lifting 

lug 

3 4 1.41 4 0.08 2813 

17 Block 
final 
NDT 

5 6 1.41 6 0.12 1250 

18 Inspecti
on 

4 5 1.41 5 0.10 1800 
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Table 4. Recapitulation of the Number of Iterations on the H402U Ship Block

Number Job name Fastest 
average 
duration 
(days) 

Longest 
average 
duration 

(days 

Standard 
deviation 

 
Average  
duration  

Absolute 
error 

Iteration 

1 Block H501A 73 80 4.95 77 1.53 94 
2 Panel fabrication 32 37 3.54 35 0.69 236 
3 SQ1 Z1BA 28 31 2.12 30 0.59 116 
4 SQ2 L11CG-H 15 17 1.41 16 0.32 176 
5 SQ3 L07BA 5 6 0.71 6 0.11 372 
6 SQ4 F17BA 6 8 1.41 7 0.14 918 
7 SQ5 F24BA 4 5 0.71 5 0.09 556 
8 SQ6 F27BA 5 6 0.71 6 0.11 372 
9 SQ7 L02BA 3 4 0.71 4 0.07 918 

10 SQ8 L09BA 5 7 1.41 6 0.12 1250 
11 SQ9 L01BB 4 6 1.41 5 0.1 1800 

12 SQ10L09BB/L11BA 6 7 0.71 7 0.13 266 
13 SQ11 L13BA 4 6 1.41 5 0.1 1800 
14 SQ12F11BA/F16BA 5 7 1.41 6 0.12 1250 
15 SQ13 F30BA 5 6 0.71 6 0.11 372 
16 SQ14 F30BB 5 7 1.41 6 0.12 1250 
17 SQ15 L03BA 3 4 0.71 4 0.07 918 
18 SQ16 F32BA 3 4 0.71 4 0.07 918 
19 SQ17 L0BA 2 3 0.71 3 0.05 1800 
20 SQ18 F8BA 6 7 0.71 7 0.13 266 
21 SQ19 F8BB 5 7 1.41 6 0.12 1250 
22 SQ20 F7BA 3 4 0.71 4 0.07 918 
23 SQ21 Z2BA 3 4 0.71 4 0.07 918 
24 SQ22 SS1BA/B 10 12 1.41 11 0.22 372 
25 SQ23 SS1BC/D 10 12 1.41 11 0.22 372 
26 SQ24 F24HA 2 4 1.41 3 0.06 5000 
27 Block assembly 28 33 3.54 31 0.61 302 
28 Install lifting lug 3 5 1.41 4 0.08 2813 
29 Block final NDT 5 7 1.41 6 0.12 1250 
30 Inspection 5 8 2.12 7 0.13 2396 

Table 3 and Table 4 are recapitulation tables in the form of calculation results before running the simulation 
to determine each work item's iteration. Iteration in the Monte Carlo simulation is useful for knowing how many 
iterations to solve mathematical problems based on each work item on each ship block.  

3.2 Run Monte Carlo Simulation 

Figures 1 and 2 are the results of the Monte Carlo simulation run using Crystal Ball software by entering the 
number of iterations for each job. 
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Figure 1. The Results of the Simulation of the Monte 

Carlo Block Item H402U 
Figure 2. H402U block Item Statistics 

Based on Figure 1 and Figure 2, it can be concluded that for a work item, the fastest duration generated after 
running the simulation is 64 days, and the longest time is 83 days. In comparison, the most likely course is 73 
days. 

3.3 Determine Assumptions on the Fastest and Longest Duration 

Figure 3 and Figure 4 show determining the reference mean duration assumption for the Monte Carlo 
simulation to select the average time. 

  

Figure 3. Monte carlo simulation results in block item 
H501A 

Figure 4. H501A . block item statistics 

Based on Figure 3 and Figure 4, it can be concluded that for work item P in block H501A, the fastest duration 
generated after running the simulation is 74 days, the longest time is 82 days, and the average duration is 79 days. 
After carrying out a series of stages to run the simulation, it is necessary to recapitulate the overall simulation 
results from the fastest time, longest duration, and average work items in each block studied. 

3.4 Simulation results 

Tables 5 and 6 recapitulate simulation results for the H402U and H501A ship blocks. 

Table 5. Recapitulation of Simulation Results for Block H402U

 
Number 

 
Job name 

Fastest average 
duration 

(day) 

Longest Average 
duration 

(day) 

Average duration 
(day) 

Hasil simulasi 
1 Block H402U 64 83 73 
2 Panel Fabrication 37 42 39 
3 SQ1 MD1 26 29 27 
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4 SQ2 Z10B 4 5 4 
5 SQ3 F8B 17 18 18 
6 SQ4 F12BA 10 11 10 
7 SQ5 F9B 5 6 6 
8 SQ6 F34B 4 5 5 
9 SQ7 LM9BB 13 15 14 

10 SQ8 L9BB 15 17 15 
11 SQ9 L11B 6 7 7 
12 SQ10 LM7BB 7 8 8 
13 SQ11 SSP 7 9 8 
14 SQ12 SSS 7 9 8 
15 Block assembly 23 27 24 
16 Install lifting lug 6 7 6 
17 Block final NDT 6 7 6 
18 Inspection 5 6 6 

Table 6. Recapitulation of Simulation Results for Block H501A

 
Number 

 
Job name 

Fastest average 
duration 

(day) 

Longest Average 
duration 

(day) 

Average duration 
(day) 

Simulation results 
1 Block H501A 74 82 79 
2 Panel fabrication 33 38 36 
3 SQ1 Z1BA 28 32 30 
4 SQ2 L11CG-H 15 18 16 
9 SQ7 L02BA 3 4 4 

10 SQ8 L09BA 6 7 7 
11 SQ9 L01BB 5 6 6 
12 SQ10L09BB/L11BA   6 7 7 
13 SQ11 L13BA 5 6 6 
14 SQ12F11BA/F16BA 6 7 7 
15 SQ13 F30BA 5 6 6 
16 SQ14 F30BB 6 7 6 
17 SQ15 L03BA 3 4 4 
18 SQ16 F32BA 3 4 4 
19 SQ17 L0BA 2 3 3 
20 SQ18 F8BA 6 7 7 
21 SQ19 F8BB 6 7 7 
22 SQ20 F7BA 3 4 4 
23 SQ21 Z2BA 3 4 4 
24 SQ22 SS1BA/B 11 12 12 
25 SQ23 SS1BC/D 11 12 11 
26 SQ24 F24HA 3 4 4 
27 Block assembly 30 34 32 
28 Install lifting lug 4 5 5 
29 Block final NDT 6 6 7 

30 Inspection 6 8 7 
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Based on the recapitulation results in Table 5 and Table 6, then design a schedule using Microsoft Project 
software. In the preparation of the scheduling of each vessel block studied, it is designed based on the simulation 
results for each fastest duration, longest duration, and average duration. Then compared with the time of the plan. 
Figure 5, Figure 6, and Figure 7 show the scheduling results for the H402U block. Figure 8, Figure 9, and Figure 
10 show the scheduling results for block H501A. 

 

   
Figure 5. Scheduling the Fastest 

Duration of the H402U Block  
Figure 6. Scheduling the Longest 

Duration of the H402U Block  
Figure 7. Scheduling the 

Average Duration of the H402U 
Block 

 

 
  

Figure 8. Scheduling the Fastest 
Duration of Block H501A  

Figure 9. Scheduling the Longest 
Duration of the Block H501A 

Figure 10. Scheduling the 
Average Duration of Block 

H501A 

3.5 Scheduling Probability 

Table 6. Percentage Chance of Success of H402U and H501A Blocks 

.Block 
H402U 

% 0 10 20 30 40 50 60 70 80 90 100 
Durasi 64 66 68 69 70 71 72 74 75 76 83 

Block 
H501A 

% 0 10 20 30 40 50 60 70 80 90 100 
Durasi 74 76 77 77 78 78 79 79 80 80 82 

Based on the results of the simulation, it can be seen that the probability of the work in question is for the 
entire job on block H402U, which produces an average duration of 73 days with a chance of 65%, while for block 
H501A, it has an average time of 79 days with a probability of 70%. 

4 Conclusions 
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The total scheduling duration generated based on the simulation results has the fastest and longest. The average 
time for the H402U block with the quickest course produces 64 days with a percentage of 0% probability of 
success, and the most extended duration is 83 days with a 100% probability of success. The average period resulted 
in 73 days with a 65% chance of success. Furthermore, the H501A block with the fastest duration resulted in 74 
days, with the percentage probability of success equal to the probability of success of the quickest duration H402U. 
The longest period was 82 days, with a 100% probability of success. The average duration resulted in 79 days 
with a percentage probability of success. Meanwhile, compared with the percentage of the plan duration for block 
H402U is 94.7%, and for block, H501A is 9.8%. 60% and 70%.  

References 

[1]  Prats H 2019 Kinetic Monte Carlo Simulations Unveil Synergic Effects at Work on Bifunctional Catalysts 
ACS Catal. 9 9117–26 

[2]  Raczkowski M 2020 Hubbard model on the honeycomb lattice: From static and dynamical mean-field 
theories to lattice quantum Monte Carlo simulations Phys. Rev. B 101 

[3]  Sánchez-Nieto B 2020 Study of out-of-field dose in photon radiotherapy: A commercial treatment 
planning system versus measurements and Monte Carlo simulations Med. Phys. 47 4616–25 

[4]  Amin M 2020 New ridge estimators in the inverse Gaussian regression: Monte Carlo simulation and 
application to chemical data Commun. Stat. Simul. Comput. 

[5]  Nie Y 2019 Dynamic Monte Carlo simulations of competition in crystallization of mixed polymers grafted 
on a substrate J. Polym. Sci. Part B Polym. Phys. 57 89–97 

[6]  Giri S 2020 Monte Carlo simulation-based probabilistic health risk assessment of metals in groundwater 
via ingestion pathway in the mining areas of Singhbhum copper belt, India Int. J. Environ. Health Res. 30 
447–60 

[7]  Myong R 2019 A review and perspective on a convergence analysis of the direct simulation Monte Carlo 
and solution verification Phys. Fluids 31 

[8]  Palluotto L 2019 Assessment of randomized Quasi-Monte Carlo method efficiency in radiative heat 
transfer simulations J. Quant. Spectrosc. Radiat. Transf. 236 

[9]  Xie L 2020 Monte Carlo simulation of electromagnetic wave transmittance in charged sand/dust storms 
J. Quant. Spectrosc. Radiat. Transf. 241 

[10]  Fang Q 2019 Graphics processing unit-accelerated mesh-based Monte Carlo photon transport simulations 
J. Biomed. Opt. 24 

[11]  Deng W 2020 Hybrid 3D analytical linear energy transfer calculation algorithm based on precalculated 
data from Monte Carlo simulations Med. Phys. 47 745–52 

[12]  Roncali E 2020 Personalized Dosimetry for Liver Cancer Y-90 Radioembolization Using Computational 
Fluid Dynamics and Monte Carlo Simulation Ann. Biomed. Eng. 48 1499–510 

[13]  Foschum F 2020 Precise determination of the optical properties of turbid media using an optimized 
integrating sphere and advanced Monte Carlo simulations. Part 1: Theory Appl. Opt. 59 3203–15 

[14]  Bantan R A R 2020 Application of experimental measurements, Monte Carlo simulation and theoretical 
calculation to estimate the gamma ray shielding capacity of various natural rocks Prog. Nucl. Energy 126 

[15]  Quosay A A 2020 Hydraulic fracturing: New uncertainty based modeling approach for process design 
using Monte Carlo simulation technique PLoS One 15 

[16]  Perego A 2020 Volumetric and Rheological Properties of Vitrimers: A Hybrid Molecular Dynamics and 
Monte Carlo Simulation Study Macromolecules 53 8406–16 

[17]  Mavrotas G 2021 Combining multiple criteria analysis, mathematical programming and Monte Carlo 
simulation to tackle uncertainty in Research and Development project portfolio selection: A case study 
from Greece Eur. J. Oper. Res. 291 794–806 

[18]  Chen L 2021 Bayesian Monte Carlo Simulation-Driven Approach for Construction Schedule Risk 
Inference J. Manag. Eng. 37 

[19]  Colantoni A 2021 Economic analysis and risk assessment of biomass gasification CHP systems of 
different sizes through Monte Carlo simulation Energy Reports 7 1954–61 

[20]  Jambunathan R 2019 Prediction of gas transport properties through fibrous carbon preform 
microstructures using Direct Simulation Monte Carlo Int. J. Heat Mass Transf. 130 923–37 

[21]  Abdelaziz M 2019 Monte-Carlo simulation based multi-objective optimum allocation of renewable 
distributed generation using OpenCL Electr. Power Syst. Res. 170 81–91 

[22]  Bergmann F 2020 Precise determination of the optical properties of turbid media using an optimized 
integrating sphere and advanced Monte Carlo simulations. Part 2: Experiments Appl. Opt. 59 3216–26 

[23]  Zein S A 2020 Physical performance of a long axial field-of-view PET scanner prototype with sparse rings 
configuration: A Monte Carlo simulation study Med. Phys. 47 1949–57 

[24]  Jahanbakhsh M 2021 Probabilistic health risk assessment (Monte Carlo simulation method) and 

SAGA: Journal of Technology and Information Systems 
Vol 2, Issue 2, May 2024, Page 245-254 
ISSN: 2985-8933 (Media Online) 
DOI: 10.58905/SAGA.v2i2.310

253



 

   
 

prevalence of aflatoxin B<inf>1</inf> in wheat flours of Iran Int. J. Environ. Anal. Chem. 101 1074–85 
[25]  Fasoulas S 2019 Combining particle-in-cell and direct simulation Monte Carlo for the simulation of 

reactive plasma flows Phys. Fluids 31 
[26]  Bruno D 2019 Direct simulation Monte Carlo simulation of thermal fluctuations in gases Phys. Fluids 31 
[27]  Ramirez-Pastor A J 2019 Jamming and percolation for deposition of k2 -mers on square lattices: A Monte 

Carlo simulation study Phys. Rev. E 99 
[28]  Zhong K 2019 Adsorption and ultrafast diffusion of lithium in bilayer graphene: Ab initio and kinetic 

Monte Carlo simulation study Phys. Rev. B 99 
[29]  Azreen N M 2020 Simulation of ultra-high-performance concrete mixed with hematite and barite 

aggregates using Monte Carlo for dry cask storage Constr. Build. Mater. 263 
[30]  Khodabakhshi F 2020 Monte Carlo simulation of grain refinement during friction stir processing J. Mater. 

Sci. 55 13438–56 
[31]  Zhang W 2020 EDock: Blind protein-ligand docking by replica-exchange monte carlo simulation J. 

Cheminform. 12 
[32]  Kajita S 2020 Autonomous molecular design by Monte-Carlo tree search and rapid evaluations using 

molecular dynamics simulations Commun. Phys. 3 
[33]  Harami H R 2019 Mass transfer through PDMS/zeolite 4A MMMs for hydrogen separation: Molecular 

dynamics and grand canonical Monte Carlo simulations Int. Commun. Heat Mass Transf. 108 
[34]  Frezzotti A 2019 Direct simulation Monte Carlo applications to liquid-vapor flows Phys. Fluids 31 
[35]  Ahmadi M 2019 Should water supply for megacities depend on outside resources? A Monte-Carlo system 

dynamics simulation for Shiraz, Iran Sustain. Cities Soc. 44 163–70 
[36]  Rensonnet G 2019 Towards microstructure fingerprinting: Estimation of tissue properties from a 

dictionary of Monte Carlo diffusion MRI simulations Neuroimage 184 964–80 
[37]  Lai Y 2021 Modeling the effect of oxygen on the chemical stage of water radiolysis using GPU-based 

microscopic Monte Carlo simulations, with an application in FLASH radiotherapy Phys. Med. Biol. 66 
[38]  Hwang V 2021 Designing angle-independent structural colors using Monte Carlo simulations of multiple 

scattering Proc. Natl. Acad. Sci. U. S. A. 118 
[39]  Gope M 2020 Elucidating the distribution and sources of street dust bound PAHs in Durgapur, India: A 

probabilistic health risk assessment study by Monte-Carlo simulation Environ. Pollut. 267 
[40]  Nakano K 2020 TurboRVB: A many-body toolkit for ab initio electronic simulations by quantum Monte 

Carlo J. Chem. Phys. 152 
[41]  Abouhaswa A S 2020 Synthesis, structural, optical and radiation shielding features of tungsten trioxides 

doped borate glasses using Monte Carlo simulation and phy-X program J. Non. Cryst. Solids 543 
[42]  Duarte Y S 2020 Monte Carlo simulation model to coordinate the preventive maintenance scheduling of 

generating units in isolated distributed Power Systems Electr. Power Syst. Res. 182 
[43]  Mango V L 2019 Breast MRI screening for average-risk women: A monte carlo simulation cost–benefit 

analysis J. Magn. Reson. Imaging 49 
[44]  Harami H R 2019 Sorption in mixed matrix membranes: Experimental and molecular dynamic simulation 

and Grand Canonical Monte Carlo method J. Mol. Liq. 282 566–76 
[45]  Anand M 2019 Relaxation in one-dimensional chains of interacting magnetic nanoparticles: Analytical 

formula and kinetic Monte Carlo simulations Phys. Rev. B 99 
[46]  Röder F 2019 Direct coupling of continuum and kinetic Monte Carlo models for multiscale simulation of 

electrochemical systems Comput. Chem. Eng. 121 722–35 
[47]  Nejahi Y 2019 GOMC: GPU Optimized Monte Carlo for the simulation of phase equilibria and physical 

properties of complex fluids SoftwareX 9 20–7 
[48]  Sarrut D 2021 Advanced Monte Carlo simulations of emission tomography imaging systems with GATE 

Phys. Med. Biol. 66 
[49]  Liu X 2021 Monte Carlo simulation of order-disorder transition in refractory high entropy alloys: A data-

driven approach Comput. Mater. Sci. 187 
[50]  He Q 2021 NECP-MCX: A hybrid Monte-Carlo-Deterministic particle-transport code for the simulation 

of deep-penetration problems Ann. Nucl. Energy 151
 

SAGA: Journal of Technology and Information Systems 
Vol 2, Issue 2, May 2024, Page 245-254 
ISSN: 2985-8933 (Media Online) 
DOI: 10.58905/SAGA.v2i2.310

254




