(Manufacturing or Production System)
(Components) (Input) 1
(Output)

(Transformation Process)

1.1 (Physical)
% *
IV
1.2 (Locational)
1.3 (Exchange)
1.4 (Storage)
1.5 (Physiological)

1.6 (Informational)



Fogarty et al. (1989) 1 " ()
" |

(2522)

Melnyk (1988 ) 2
(Production Planning)

(Production Control)

Fogarty et al. (1989)
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2.1
2.2
2.3
2.4
2.5
2.6
2.7

(2534)



8)
3.
Ebner Vollmann (1988)
(Competitive Thrust)
(Manufacturing strategy) .. 1960
( 2.1)
1960 1 " !
PICS
(Production and Inventory Control System) NC (Numerical
Control)
1970 " "

(Functional Integration and Closing the Loop)

PICS MRP (Material ~ Requirements

Planning),  SFC (Shop Floor Control),  MPS (Master Production
Schedule), CNC (Computer Numerical Control)

1980 " "

(Process Control), (Material
Velocity), (Worldclass Manufacturing),
(Overhead Cost Reduction)
MRP Il (Manufacturing Resources Planning), JT (Just In Time),
OPT (Optimized Production Technology), SPC (Statistical Process
Control), TQC (Total Quality Control), (Cost of



1960

1970

1980

1990

2.1

PICS
NC

MRP, MPS
CNC, SFC

MRP I

JIT, OPT
DNC, SPC
CAD, CAM

CIM

10



Quality), DNC (Distributed Numerical Control) 1 I
CAD (Computer Aided Design)us CAM (Computer Aided Manufacturing)

1990
" " (New Product Introduction)
(Responsiveness) (New Manufacturing
Metrics) Computer Integrated Manufacturing
(Supervisory Systems) (Scenario
Generation) (Decentralization)
' MRP 11 MRP 11
Smith (1989) 2.2
4,
(2523) 2
4.1 (Continuous Production)

(Mass Production)
(Product Layout)
4.2 (Intermittent Production)

(Job Lot Work)
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Jobshop

Flowshop

Random-route Johshop

( 2.3) Flowshop

2.5)

13

Random-route
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—sM/C 1 M/C 2 > M/C 3 M/C 4
> »- —
MICj j
Jj |
2.3 Random-routr Johshop
Flowshop 2 Pure Flowshop

2.4) General Flowshop ( 2.5)

—{M/C 1 »M/C 2} — — — —»|M/C m}—>

MiC! j

2.4 Pure Flowshop
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—>»{M/C 1

2.5

» > 1 4 T ]
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MIC] ]

General Flowshopl
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2.1

2.2

2.7
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2.3 |

3.
4
3.1 Combination Approach v |
(NM N
M

3.2 Mathematical Approach 1

3.3 Branch and Bound Approach
2 Branching

2 Bounding

Lower Bound Lower Bound
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3.4 Heuristic Approach

Heuristics ( Heuriskein
)
1
!
Heuristic
4,
4.1
4.2

(Work Load)

421

20

2.8
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4.2.2 -
5 .
6
5.1
Static Dynamic
5.2
5.3
Machine-limit System
Man-machine System
1
5.4
2 Flowshop Random-route Jobshop
F lowshop 1 I

Random-route Jobshop



5.5

5.6

1.1

1.2

1.3

1.4

15

5.6.1
5.6.2
5.6.3
5.6.4

23

(Processing Time)

(Completion Time)

( 0)

(Flow Time)

(Slack)

(Due Date)



1.6
1.7
0
2
Nawaz et al.
1954
2
1965
N M
1970
Johnson
1971
Slope Index
1980
2.1

24

(Lateness)

(Tardiness)

(1983)
Johnson (Algorithm)
Palmer Slope Order Index

Campbell, Dudex Smith
N M
Gupta Palmer
Nawaz New Curtailed-enumeration

(FCFS ~ First-come, Fir t-served)
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2.2 (SPT  Shortest Processing Time)
SOT . Shortest Operation Time)

2.3 (EDD  Earliest Due Date)
2.4 (STR  Slack Time Remaining)
2.5 (CR : Critical Ratio)

I 1
2.6 | (LCFS  Last-come, First-served)
2.7 (RANDOM : Random Order)

NQ (Next-queue), LSU (Least
Setup), QR (Queue-ratio), COVERT (Largest Cost Overtime),  ATC
(Approved Tardiness Cost), WINQ (Work in Next Queue), SPT-SLK/NOP
(Truncated Shortest Processing Time), SLK/NOP (Smallest Slack per
Number of Remaining Operations), MODD (Modified Operation Duedate)

Day Hottenstein (1970) '
2 Static Dynamic
Static (Fixed Batch Size) N M
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Flowshop

General

Monte Carlo

1 Parallel,
Jobshop Combinatorial Approach,
Mathematic Programming, Reliable Huristics
Sampling Dynamic
(Stochastic Process)
1
Parallel, Flowshop Jobshop
Godin (1978) '
Hottenstein (1970)
(Prototype)
SCOPE, MIMS, CAIRS, ATIMS, BYTIMSAT
SCOPE British Steel
Boeing Computer Service GODIN
Huang (1984)
1 1

12

Day

ATIMS
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Ben-ariech Moodie (1987) KBRS (Knowledge

Based Routing System)
(Real Time Control)

11 o,
(Knowledge Based System)

1) Static Database

2) Dynamic Database

3) Behavioral Knowledge
KBRS

4)  Algorithm Knowledge
112 3

5) Simulation Driver

b

(Interactive Human Scheduler)

KBRS

Rodammer White (1988 )




1) (Industrial Practice)
2) ‘
(Machine Sequencing and Scheduling Theory)

(Resource-constrained Project Scheduling)
4) (Control Theory)

(Discrete Event Simulation)
6) Stochastic Optimization
7) (Artificial Intelligence)

Hadavi, Shahraray Voigt (1990)

(Requirement Driven Scheduling)

W REDS
REDS
1 REDS
5 (Preprocessing)
(Feasibility Analysi )
Scheduling) REDS
Jobshop
Copas Browne (1990) 1
Flowshop

Heuristic

28

REDS

(D etail
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Philipoom Fry (1990)
(Dispatching Rule) (Work

Flow Structure) (Load Balance)

SPT, EDD,
SLK/INOP, CR, COVERT, MODD, SPT-SLK/NOP, ATC WINQ

Liao Huang (1991)

Pseudo-polynomial Time

Branch and Bound

Kang Markland (1989)
2
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Heuristic

Heuristic

Heuristic
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