Journal of the Korean Institute of Industrial Engineers
Vol. 40, No. 2, pp. 215-222, April 2014.
ISSN 1225-0988 | EISSN 2234-6457

http://dx.doi.org/10.7232/JKIIE.2014.40.2.215
© 2014 KIIE
<Original Research Paper>

AF7IAD B30 AT WARTA] BT 2 A

19
El

o

A Real-Time Loading Strategy of Batch Processing Machines for
Average Tardiness Minimization

Pyung-Hoi Koo

Department of Systems Management and Engineering, Pukyong National University

This paper provides a real-time loading strategy for batch processing machines in which a number of jobs are
simultaneously processed as a batch. The batch processing machines can be seen in both manufacturing indus-
tries (e.g., semiconductor, automobile and metal working) and service industries (transportation vehicles, mail
shipment and theme park). This paper focuses on batch processing machines in semiconductor manufacturing.
We present a look-ahead loading strategy for tardiness minimization where future arrivals and due dates are
taken into consideration. Simulation tests are performed on the presented strategy and some existing loading
heuristics under various production settings with different traffic intensities and forecasting errors. Experimental
results show that our strategy provides the performance of good quality.
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Figure 1. Production flow in semiconductor wafer fab
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Figure 2. Schematic representation of a batch processing machine
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Table 1. Literature on look-ahead loading strategy

Literature Product' Station’ Criterion’ Extra notes’
Glassey and Weng(1991) s $ FT DBH
Flower et al.(1992) s, m S FT NACH
Weng and Leachman(1993) s, m S FT MCR
Robinson et al.(1995) m $ FT RHCR, B-6 serial line
Chun and Hong S S FT MMCR, setup cost
Van der Zee et al.(1997) m m FT DJAH
Van der Zee et al.(2001) m m FT DSH, non-identical machine
Murray et al.(2008) m m FT TLNA, sequence dependent
Kim et al.(2001) m m TD MMBS, MDBH, PUCH
Kim et al.(2010) m m TD PRA, PRALC
Gupta and Sivakumar(2006) s S TD LAB
Sha et al.(2007) m/s $ TD LBCR
Cerekci and Banerjee(2010) m $ TD NACH-T, NARCH-T
Park and Banerjee(2011) m s TD, ER, FT MBS-DBU, NACH-DBU

B : batch machine, & : discrete machine.
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Figure 5. Comparison of loading strategies under different traffic

intensities

Table 2. 95% confidence interval of tardiness for NACH-T and

LBT
TI NACH-T LBT
0.4 (10.83, 11.31) (11.18, 11.68)
0.5 (11.56, 12.02) (12.01, 12.47)
0.6 (1238, 12.84) (12.87, 13.35)
0.7 (13.50, 14.10) (14.12, 14.68)
038 (16.55, 18.31) (1675, 18.31)
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Figure 6. Performance of LBT over different look-ahead spans

Table 3. Tardiness of LBT and LBT-I over different traffic

intensities
TI LBT LBT-I z}o] %
04 11.07 10.94 1.2%
0.5 11.79 11.62 1.4%
0.6 12.61 12.45 1.3%
0.7 13.80 13.71 0.7%
0.8 17.43 17.40 0.2%
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