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[Abstract]

In this paper, we propose an efficient dynamic workload balancing strategy which improves the
performance of high-performance computing system. The key idea of this dynamic workload balancing
strategy is to minimize execution time of each job and to maximize the system throughput by
effectively using system resource such as CPU, memory. Also, this strategy dynamically allocates job
by considering demanded memory size of executing job and workload status of each node. If an
overload node occurs due to allocated job, the proposed scheme migrates job, executing in overload
nodes, to another free nodes and reduces the waiting time and execution time of job by balancing
workload of each node. Through simulation, we show that the proposed dynamic workload balancing
strategy based on CPU, memory improves the performance of high-performance computing system

compared to previous strategies.
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I. Introduction
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Fig. 1. World Seaborne Chemicals Trade(unit : m.ton)

Source @ Clarkson Research
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Fig. 2. Supply Chain for Oil and Chemical Industries
Source : KDB Industry Research Center
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Table 1. Previous Studies
Ref. Model Object
(7] ARMA Panamax Tanker Freight
ANN Rate
Ras Tanura Rotterdam
(8] ANN VLCC Spot Freight Rate
ARIMA TD3, TD5 Spot freight rate
91 ANN FFA price
VAR P
Wavelet ANN . .
[10] ARIMA Baltic Dirty Tanker Index
ANN .
[11] ARIMA VLCC Time charter rate
[12] f/I'::jivariate Ras Tanura Rotterdam
ANN VLCC Spot Freight Rate
(1] ARIMA Baltic Dirty Tanker Index
Hybrid ANN Baltic Clean Tanker Index
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II. Data and Modelling

1. Data
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Fig. 3. Ulsan—Houston 12,000mt Freight Rate
Source @ Clarkson Research
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Table 2. Description of Data

Data Periods
2008.9 ~ 2021.3.
Ulsan - (151 weeks)
Houston Training Set Test Set
Freight Rate 2008.9~2019.12 2020,1~2021.3
(136 weeks) (15 weeks)

2. Modelling
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Fig. 4. Structure of ANN
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Table 3. Performance Measurements

Criteria Equation

RMSE

COR

70.00

........ Actual
ARIMA
ANN

60.00

50.00

ITII. Empirical Results
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Fig. 5. Fitted ARIMA and ANN in Training Sample

FHCo[E & &&sto] BHlZ 5sto] Relstl o]
£ AZHolEo| Aggozn AMAE Frdo oE5ds

Fig. 6. Prediction Value of ARIMA and ANN
AR HlRdAE 92e Tk)7] @57] mheo
Table 3.0A] AAJE B]w7|%& RMSEQ} Correlation© 2
Aststol £ DHo] o5 A4%-S ul@ston] 1 Ak
Table 49} 't} RMSES] 49 ol 54|15 A&gte} vl st
o Errorg v @5k x|Zol7] g0 AFg4= 50| &

2oichal F7kst 4 9lon] Correlation?] 79 o &x] 2t
AZZFO] AR S LIS 7|50 2 Zlo] 10 7Pes2
ol5g50] QAairt 7K 4 ik mRp = SRR

£ 71F 0= 5192 I Au]A ' UL o550l qlo]
ANNO| ARIMARFH T} ¢ A9ekS & 4 Q)
Table 4. Model Performance
1llsl ARIMA ANN
RMSE 2.584 2.476
COR 0.832 0.845

IV. Conclusions
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