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(Intermittent Production ~ Job Shop)
(Flow Production Flow Shop)
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(Transfer Line)

(Assembly Line)

(Single Model Line)

(Multi Model Line)

(Batch)
(Set up)

(Mixed Model Line)

(Work Station)
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221

(Cycle Time)

( ) (, 2544)

)

(Fixed Production for Optimum Operators)
2)

(Fixed Operators for Maximum Production)



1) (Capacity)
2) (Precedence Relationships)
3) (Efficiency)
(Heuristic)
Heuristic
Heuristic
( , 2544)
1)
1
2) Heuristic
3) Heuristic
(Work Station) (Assembly Line)
(Assembly

Line Balancing)



2.2.2

(Precedence Relationships)

Dynamic - Programming  Algorithm  ( Jackson),
Integer Programming Formulation ( Bowman), Column Rule Technique
( Kilbridge & Wester), COMSOAL Technique (  Arcus), Ranked
Positional Weight Method (  Mansoor) Hoffman Technique (
Hoffman)

2.2.3

(Measure of Performance)
(Objective Criteria)
1



2.24

1967)

Line

(Workload Variance)

6. Throughput Time

7. Smoothness

Eff,
=1 X100%
Line_Eff
T 1(1=123,..n)
et
Index
= S in)

i=1

SX = Smoothness Index

(Daily Basis)
(Cycle Time Basis)

10

(Thomopolous,



2.2.5

COMSOAL
Assembly Line

A.L. Arcus
1
Tasks)
List A
2
List B List B
3

Selection)

COMSOAL

Computer Method of Sequencing Operation for
Heuristic

COMSOAL
COMSOAL
COMSOAL
List A
(Immediate  Preceding
List B List A
List B (Random



List B

List C

4 List C List A

2.3 (Computer Simulation)

(Simulation)

(Model)
(Real System)
(Strategies)

(Computer Simulation)



(  2542)
SIMAN (ARENA 5.0)
231
1 (Problem Formulation and
System Definition)
2. (Model Formulation)

3. (Data Preparation)



(SIMAN), SLAM, SIMSCRIPT

Analysis)

(Validation)

GPSS

Factorial

14

ARENA

(Sensitivity



2.4
Arcus  (1966)
COMSOAL
COMSOAL
Thomopoulos  (1967)
(Daily Basis) (Shift Basis)
(Cycle Time Basis)
Ghosh Gagnon (1989)
4 Single Model Deterministic (SMD), Single Model Stochastic
(SMS), MultiMixed Model Deterministic (MMD) MultiiMixed Model Stochastic
(MMS) 2
COMSOAL, CALB, MALB, NULISP MUST
Shin Min  (1991)
Uniform
Just-In-Time  (JIT) Uniform

JIT
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Nkasu Leung (1995) CIMASD
COMSOAL
CIMASD CIMASD
Sameh and Mike (1998) Flexible Hybrid Assembly System (FHAS)
AGVs
AGVs AGVs
AGVs
AGVs AGVs
FHAS

Hui Frency (1999)

Smooth  Index
Smooth Index

Ponnambalam, Aravindan Naidu (1999)

6 Ranked Positional Weight, Kilbridge and Wester, Moddie
and Young, Hoffman Precedence Matrix, Immediate Update First Fit Rank and
Assign  Heuristic

Smooth Index
Trade and Transfer ~ Moddie and Young



Hoffman Precedence Matrix

Zhao Souza (2000)

GAs

(2535)

(2542)
(Genetic  Algorithms)

3

20

COMSOAL

C++

(Genetic  Algorithms)

17



2.5

(2543)

(2544)

GAs

(GAs)

GAs

GAs

COMSOAL



COMSOAL

21

19



Shin Min

Nkasu Leu

ng

Sameh and Mike

Hui  Frency

Zhao  Souza

Ponnambalam,
Aravindan

Naidu

2.1

ba}tch
size

s Uniform 4

flexible hybrid assembly X X
system (FHAS)
X

X X

6 X

trade and transfer

AGVs
AGVs

AGVs

GA

X (S)

X (S)



10

COMSOAL,
Hoffman  Rank X
Position Weight

COMSOAL

2.1

hatch
size

GA

GA
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