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Job Shop Scheduling Focusing on Role of Buffer

Rei HINO*®, Tetsuya KUSUMI,
Jae-Kyu YOO and Yoshiaki SHIMIZU

*¥ Department of Production Systems Engineering, Toyohashi University of Technology,
Hibarigaoka, Tempaku, Toyohashi-shi, Aichi, 441-8580 Japan

A scheduling problem is formulated in order to consistently manage every production resource
such as machine tool, assembly robot, AGV, storehouse, material shelf, and so on. The production
resources are classified into three devices, which are producer, location, and mover. This paper
especially focuses on a role of buffer, and the differences among these devices are analyzed. A unified
scheduling formulation is derived from the results of the analysis based on the role of the devices.
Scheduling procedures based on dispatching rules are also proposed in order to numerically evaluate
job shop type production with finite buffer capacity. The influence of capacity of bottle necked
production devices and the buffer on the productivity are discussed.
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Fig. 1 Production system including buffer
&T, P.Gullander 5I3EES AT LADET LD
iz, EEREEXRO IBRICHELTNE®.
i) producer : R EDDYORHEITHL T, EXR
INEYENDHDWILHREBNRENEZEZS.

ii) location : HROVNNRZEHEEELEZ B LN
SHREDHZITS.
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Fig. 2 Gantt chart focusing on reservation of job
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Fig. 3 Scheduling time decided among three

resources
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Fig. 4 Examples of procedure that causes

infeasible schedule
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Table 1 Job sequence
product 1: resource 1 (10) — resource 3 (10)

product 2: resource 2 (15) — resource 3 (20)

product 3: resource 3 (20) — resource 2 (10)

number in (} shows processing time
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EZRTS.
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Y, RTEOMTEBICERETD, H5HW0
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1,1 ={j3r i3 ;2
resource 1l /4 A={j; " ]2,2*» J3,;
B=
resource 2 jzz’ll o3
2 C={¢}

resource 3

time
(2) Gantt chart assigned first process of every job

. — ! g 3% 2%
resource 1 i j 11)’11 ]11”11 ! A_{JZ,Z» J3a
i3
B_{]1 }
resource 2 ’
C={¢}
resource 3
time
(b) Selection of assignable jobs
L A={¢}
resource 1 ]1,’1 ]1,1 : 3k 3 2
“““ B_{] 12 »]2’2 513,2 }
resource 2| j 22’11 C={0}
resource 3 ]2323

. . . .. time
(c) Detection of infeasible combination

_f s 3x 2%
resource 1 jll’ll A“{]2,2’13,2
B={0}
resource 2 17 3*
C={/i2}
resource 3
. . . time
(d) Re-selection of assignable jobs
. =21 -
resource 1 jll,ll /}2,1 A {¢}; )
- m B=U220 /15
resource 2 S I
24 C={/i3}
resource 3 i i3.2
time

(e) Detection of feasible combination

Fig. 5 Example of procedure according to

proposed algorithm

TOREKETS. £, WRORBOTIEEKZEZM
TEBIX, ERULEEGENY Ty O—RBTHIEE
(storehouse) IZHD DD ETSD. ZOREDERID,
DRSEBBBE LU THSIHURFORLU LD S Z & 251
REMET S,

AT Ta—)VEMETHHEI, MTEBIZLZU
BEKRAHEEE, RTEOUEZZTHEOMTERE
WWHEHBEETD, HD2WETONMIEBOAINY 7 7
WWETMIDONWTIE, BRELTEOHFERLVEL
WBTELHZEBRRT S, ZIZTWR, RIEOMT
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Fig. 6 An example of production system
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