21

Baker

211

212

(Complete Time)
C

(Processing Time)

j

(Scheduling)

(Baker, 1974)

(Readiness Time)

(Due Date)
D,



dj

LJ

|

2.2

ci -

2.3

dj

21

1)

(2.2)

(2.3)



T = ax{0, £}

24

=z

1
-
N

24)

$77)=1 T > O

& =0 Tj <0
(Makespan)
25
M =m a x £ tj/max[t]| (2.5)
M

t]



6. (Maximum tardiness)

2.6
A
213 (Constraints)

1 (Precedence)
2. (Resource Replacement)
3.

(Resume/Repeat)

(Repeat) (Resume)
4.

(Preemption)

214
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2
1 (Job Shop)
1
(Baker, 1974:178) 21
¥
2.1 Job shop (Baker, 1974: 178)
2. (Flow Shop)
(Operation)
(Baker,1974:136) 22-23
Input New job
Machine 2 Machine j Machine ) - Machine Machine 7
1 2 3 m-1 m
l |
Output

(Completed Jobs)

2.2 Pure flow shop (Baker, 1974: 137)



Input Input Input Input
Mac:unc Maczhlne Macshme Machine
Output Output Output
Output
2.3 Pure flow shop (Baker, 1974: 137)
215
4 24 () - ()
11 12
2
1 (Semiactive Schedules)
2. (Active Schedules)
24 () 24 ()
217
3. (Nondelay Schedules)

24 ()

Input

Machine

m

:

Output

11
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24 () 1 3
4
4 2.4()
21.7
4 (Optimal Schedules)
4 25
4 25 ()
25 () - - | .
' Ynsaiuy 3 2 1
2 4 3 P 1UE Hil t
3 4 3 ‘ . 2 ]
21
()
ol 43 2
2 4 3 21
3 3 4 1 0
18
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3 B 4 ik
16
()
1 13 4
2 5 b h
3 B 4 B
16
()
2.4
()
()
SA
A
ND

2.5



1 (Branch and Bound)
2

(Lower Bound)

Scheduling

' I '

Branch and Bound Heuristic Procedure Mathematical Approach

— Priority Dispatching L Integer Programming

Rule

— Sampling Procedure

| Probabilistic Dispatching Procedures

2.6

2 (Heuristic Method)

(Morton,1986)
. (Simple Dispatching Heuristic)
6

14



(Static  Priority)

(Dynamic Priority)

(Global Priority)

(Local Priority)

(Forecast Priority)

SPT (Shortest Processing Time)

LWKR (Least Work Remain)

FOFO (First of First on)

FASFS (First Arrival at the Shop First Serve)

EDD (Earlier Due Date)

MST (Minimum Slack Time)

15
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- MWKR (Most Work Remaining)

- Random
. (Search Heuristic)
- 1 (Guide Randomized Dispatch)
- 3 / (Guide Beam Search)
3. (Integer Programming Approch)
4 GA
1 3
2
2.1.7
3 (Active  Schedule
Generation) (Non Delay Schedule

Generation)



PS,

B W N

2.1

W W = &~

es,

E

PS,

PS, =0, St

(D* = min jes1 {(f)]}

H
t+1

Cl <

PS4

Uk

LW PO B

PS,

PS,d

— oW B~ oW

17



S W N

2.2

1 2 3
1 ] 3
2 1 3
3 2 1
2 3 1
21 2.2
t=0, ps, =0, ,={111, 212, 313, 413}
Q) - {1}
(\=1{4 13 3}
¢ =min {4 1, 3,3} =1
212 2
Pst+ = {212}, , = {111,224, 313,413}
2
t-Q ps, =0,
<T = minjest {cr } *
j E
(Jj = CT* PS,
j (7
PSM 3

18
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t+1

5 2 PSt+l
3
21 2.2
1 t-0, ps, =0, =111, 212, 313, 413}
2 *=MiN jest m
(fr = {0, 0, 0, o}
(r = min {0, 0,0, 0} =0
3 111
4 PS+J={m}, ™ = {122,212,313,413)}
5 2
3,
3
2.2
2.2.1 PHP

PHP

Professional Home Page

Hypertext Preprocessor

(Active Server

Pages)

PHP

PHP

Server Side Script

ASP
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Web Development Web Programming

PHP C Perl
222 PHP
PHP 1994 Rasmus
Lerdorf
Perl
C Personal Home Page
Form Interpreter (FI) PHP/FI
PHP
Open Source 1997
50,000 PHP/FI
PHP/FI
Rasmus Lerdorf ' 2
Zeev Suraski Andi Gutmuns Lerdorf
C++ 3 stig Bakken, Shane Caraveo Jim
Winstead stig Bakken
Oracle, Shane Caraveo PHP Windows 9x/NT Jim Winstead
Professional Home Pages
PHP3 . .1998

Windows 95/98/ME/NT
, PWS, Apache, OmniHTTPd

SQL Server, MYSQL, mSQL, Oracle Informix, ODBC SNMP
(Simple Network Management Protocol) IMAP (Internet Message Access
Protocol)

Zeev Andi Gutmans PHP4
Zend ASP Zend Compile

script Embed Script Interpreter



fENiT +3

«l1

» 68 ,t;
2
223 PHP
PHP
(Server Side)
(Client Side)
HTTP
php php3 PHP PHP
PHP
HTML
CGl (Common Gateway Interface) PHP
CGl ASP
2.7
PHP {
I {
> =)
{ {
-4— 4—
{
{ HTML { { { PHP
PHP Interpreter
PHP
HTML {
4
PHP Libraries k PHP InterPreter -«
Gonlifnddu fnchr
b ~ Wéasns i
 SQL Server iy e
o e \ 4 A
" Access \4 > ODBC MySQL 4
I MySQL
FoxPro k MySQL
ODBC ODBC
2.7 PHP
PHP PHP
HTML <? .7
Server 2.8
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|
<html>
s | 22
<body>
QX\\ $x = 1+2;
|
2.8 HTML PHP
224 PHP Database
PHP
Adabas InterBase Solod Dbase mSQL
Sybase Empress MySQL Velocis
FilePro Oracle Unix dbm
Informix PostgreSQL
2.3
CGI (Common Gateway Interface) CGl
API
(Application Programming Interface)
API
WindowsNT
ASP (Active Server Page) Cal
UNIX  mysQL, QL PHP
Perl ” 2.9

2.9

CGI Appalication

)
i

Database
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231 MySQL

MySQL PHP
mySQL
Database Server Windows, Unix

Linux

24

Gere (1966) (Static)
(Dynamic)
(Sum of Lateness)
Job shop Fortran

(Priority Rule)

Hershauer (1975)
Job Shop
Hershauer
Job Shop
Buzacott (1976) Job Shop
Shop ' shop
shop shop
Job shop

Shop



Rochette and Sadowski (1976)

Blackstone (1982)
Rule)

(Analytical Approach)

Fellenstien et al. (1985)

Prabhu and Baker (1986)

24

SPT ,

(Dispatching

(Simulation Technique)
Blackstone
Job Shop
(Due Date) 2.

1.1 Work Centre / Calendar File

1.2 Modification File
1.3 Job File
/ /

1.4 Component File

15 Routing File
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31
3.2

Bruno, Elia 1 and Laface (1986)

(Batch) 100 - 200
Dynamic Priority Scheme 77
Russell (1987)
COVERT Job Shop Dispatching Rule
COVERT 20
COVERT
COVERT
Truncated SPT
Dynamic Slack Modified Due date COVERT
Job shop
COVERT
COVERT
Jackson and Browne (1989)
Anderson (1990) (Dispatching Rule)
(Tardiness) Job shop

Modified Operation Due Date (MOD)
Shortest Process Time (SPT) Critical Ratio
(CR) SPT Slack per
Remaining Work (S/RPT)
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Weighted Tardiness

CONVERT
Total Weighted Tardiness Unweighted Tardiness Job
Shop
Ulrich Durig (1992)
(Just - In - time, JIT)
! Object - oriented (Object Oriented Programming 1
OOP) smaltalk-80
HE (1993) , Multiple -
Pass Job Shop
(Total Job Tardiness)
Doctor et al. (1993)
(Model)

Shams (1993)

Doctor et al. (1993)

(Model)



Shams (1993)

Yang et al. (1994)

Heuristic Algorithm) REHA
MDD
REHA

Low (1995)

Brown Randall Ceyhun (1997)

(Priority Class Scheduling)

(1997) 1
@)

27

REHA (Revised Exchange
EDD, MST, SRDT,

(Dependent Set Up Time)

(2000)
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(1999), (1999)(a)(2000)(b)

3
1
SMT
2 8
3.
4 SMT, LWKR, STPT
4
(2000), (2000)
5 EDD, SLACK, SLACK/RO, SMT, SPT
EDD
(2000)

(Branch and

Bound without Backtracking - Propose Lower Bound)
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