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ABSTRACT

The objective of this thesis is to determine the scheduling and sequencing rule that is
the most appropriate for a metal furniture factory. The study applies a Multiple Criteria Decision
Making (MCDM) using the Analytical Hierarchy Process (AHP) approach to the case study.

The case study is a metal furniture factory, which produces the sun-roofs, shelves and
the refrigerators. The main production processes are cutting, welding, assembly and spray
painting. However, the scope of this research is only focused on the scheduling and sequencing of
the spay painting process.

Additionally, the research employs a Multi-objective Scheduling and Sequencing
Software so-called “Dr. Chatpon M.’s Interactive Production Scheduling & Sequencing
Software”, IPSS. The measures of performance, which have been taken into account, are as
follows: the Total Flow Time, Total Earliness, Total Tardiness, and Number of Tardy Jobs.
There are five rules for scheduling and sequencing, including the EDD rule (Earliest Due Date),
the MWKRS rule (Most Work Remaining with Sequence—dependent Setup times), the SSPT Rule
(Shortest total Sequence—dependent setups and Processing Time), the ATC Rule (Apparent
Tardiness Cost), and the MPWT (Mean Processing Weighted Tardiness penalties) method,
respectively.

The experimental results show that the most appropriate scheduling rule is the
nondelay schedule with the SSPT rule. The multiple criteria performance measure obtained from
this rule indicates that the SSPT rule is superior to the EDD rule, which was used in the factory.
The weighted score of the multiple criteria performance measure increases by 6.43%.

Furthermore using IPSS can be reduced the planning computational time up to 66.67%.
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I < Number of total jobs
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MeanT := MeanT / Number of Total Jobs

Set data to current job and machine data
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=% Machine Form

Workstation M achine

Mame A MName

L 001

A J A [
MNn 4.7 LLﬁﬂQﬂTTﬂﬂuWﬂiﬂﬂl@Qmi@Qﬂﬂﬁ

d

6. Wosuau (Job) Yszneumiemstloudoya
- @ound 11N Table Job ID AdnMotloUTHaa1U (Job ID)
I~ o 3 3 I~ o A
Aumstlousiavesaniug  ansadauiludiay  wse

Y Y
F190Y3  Tag AT waveanumInumszazi limsda

~ A Y AAq Y
AMIMInanoenAanaiald lunsainlddvesau

Y v
annulfisdasaveadiin lulu Job ID dre danInd 4.8



a4 Job Form

2z 8|
JobID / Job Name ‘ [Juatlity ‘ Due Date ‘ Due Time ‘ Customer Name ‘No. ofdl ﬂ
1 v | bugwEamEnnsel 2 A Man6 1700 TK
2| JI0FFFN0-NEC w ngwdamenns@eg1H ¢ Uan-0B 1700 TK,
3 i9001-2-FF11D-815-EIusiumaMicroHack 0 0dnn B 1700 TK

AN 4.8 Llﬁ'ﬂﬂﬂﬁ‘ﬂ@uiﬁﬁﬂlﬂﬂ Job ID

1 v ¥ ' 9
- taounNd 11N Table Job Name aantiiotlouFouaruaiu

[ Y Y
Tumstlouspvosruaumiannio s ldnesnysniu Ine

4 H
AMBIBINUUTOUINIAUAY A9n 1N 4.9

B

D
/( Buartity ‘ Oue Date ‘ Due Time: ‘ Customer Name ‘No. of 04|

1 542 5 Mnn6 1700 TK, L |
2| T3B0IFFN0-BIEC wpamdame e sasie 51510 2 Mande 1700 TK
3 9001-2FFI0-815:C wauanmMicroRiack 0 Man-06 1700 TK,

NNA 4.9 LAAINTHOUFDVDINUNTINITIAMNTIIMTHEA

- AN 11N Table Quality aantetlonTinauesarnlu

UADE Job MNADININAANT 1T HIA NN 4.10

=¥ Job Form

# = &
Job 1D Job Name | IZ!uantM Due Date Die Time Custamer MName | No. of Di‘
1IB209E-FFI0-B15-C ) wanarhamew nsa ' 2 |E 04-n.m 06 1700/ TK.
2[132109-FFT10-815-C w mawaaes w A 5388 51579 2 0d-am.-06 17:.00 Tk
3[9001-2-FF110-815C w e anabdicroR ack 70 04-a.7.-06 1700 TK.
4{193998-FF110-315-C aarmewduanabicroRack 450 04-n.7.-06 1700/ TK.

v Y v
AN 4.10 LaaImItlouT oI UaILIDINUNADINITHAN



4 m (d - 4 v 4 .
- tapuNd 11N Table Due Date AdnailouIuN S MUA

@ { < 1 @ {
')L!ﬁllﬁahlﬁﬁ%ﬂlﬂQQTuLLQZW%}@NﬁQNﬂUQ'IH AININN 4.11

Job D Job Name | Duantity | DudTate | DueTime | Customer Mame | Mo, of 0 4|
1}B20%E FFI0B15C wrawimmennssli 2 5107 42006 | 17:00 TE, =
2| J3B0FFFII0-815-C) unawhamen s ms 151 2 4-n.m 06 1700/ Tk,
3)900-2-FF10-15-C us'mmmMicmhack il 04-n.0.-06 1700/ Tk

A 1 Y 1 FY
MU 4.11 !,L’LWNﬂﬁ‘ﬂ6H!3ﬁ1ﬁﬁﬂﬁ]ﬂﬁ1u1ﬂllﬂgﬂﬂ1

4 { a \ { <
- @oumNd 1N Table Due Time Aanoilounaudnasa

Yosuaznadwenan ldungni aen i 4.12

¥ Joh Form E”EWE
#|= 8

| Quantity | Due Date | Due Time | Cusztomer Mame |N0. ofDi‘

Job 1D Job Name
1)18209E-FFN0-815-C waarisesnnsey 2 B ManO6|0000 = TR
2| T3BI0S FFI015C wrwiomsnnssnmsagis 2 Dban6 17.00 TK.
3):9001-2-FF110-815-C welwanmblicroRack 70 04-n.m.-06 1?:005 TE.
4199998 FF110-815.C. s v maMicioRack 450 Ddon 6 1700 TK

{ o 3 a 3
ﬂWWﬁ 4.12 memiﬂmum’amug’amiwmmiwammuu

- Lﬁﬁ]mlﬂfﬂﬂﬁ Table Customer Name ﬂﬁmﬁm’]amw%a

Yo9gnA1TENNIWITAMTIIMIHEA A9 WA 4.13

&% Job Form

@ 8
Quantity | Due Date Due Time | Customer Name | Mo, of Operations * Penaliy Progressive Congt, n
1 5 DdnadB 17:00 1 7 i
2 2 04-n.m.-08 1700 TK 1 7 i
3 70 04-n.m.-08 TR00 T 1 7 0

d‘ 4‘ Y a o
NINN 4.13 LLﬁﬂQﬂﬁﬂﬂMﬁTﬂ%@QﬂﬂW UIEN



4 N (A a 4
- @ounNd 1A Table Number of Operations Aantieilow

9
UIUTUAD UM TN INIUYDINULAAZIY (Number of

Operations) AININT 4.14

¥ Job Form
[uantity | DueDate Due Time Custarner Mame | Mo, 0poerati0n31 Penalty | Progressive Const, u
1 5 04-n.51.-08 | 1700 TK 7 1] .
2 2 DdanE 1700 TK 1 7 0
3 Fill 04-n.7.-08 17.00 TK 1 7 0
s 50 Dbnp OB 17:00 TK il 7 0

H 4
NN 4.14 uﬁmm‘i1’]au'ﬁmauﬁumsﬁuﬂauﬂ13ﬁ1a1u1uxmam1u

9

- @eunnd 1A Table Penalty aaniiveiloudyiinnuddny

Y

PR o o o w Y 1Y A
"Uf)\1@'ﬂ‘?ﬂlﬂu@]ﬂﬂWWu@ﬂ'ﬂMﬁ1ﬂﬂlﬂJ@\‘]Qﬂﬂ1 [FUDIUANA

U

' o o 1 Yo v A g o 9 Y
mﬂmuﬂaumwamm“lwmwmwmﬂu 9 Lﬂu@]u 2N

NN 4.15

=% Job Form

iR &
Quantity | Due Date Due Time Cugtomer Mame Mo, of Dperations * F'en'g)/ | Progreszsive Const. n
1 5 0dnm 08 1700 TK i LS o
2 2 04-7.7.-08 17:00 TK 1 7 0
3 70 04-a.q.-06 17:00 Tk 1 7 0

AN 4.15 naaeariinudIAyvoIgNAT

1 o [ a' 4 9 [ a
- 1]y Add Job AHFUMBNIUNABINITIANIT WNIHAN
- 1Ju Delete Job drmsuavaun hideanmsdanisemsnan

- 1]y Edit Start Time 35U muAnausuAUY0IIY



d g’/ o
7. WosuTunoun131191% (Operation Form) Usznoutloudoya
Y
faao l1idrems
A 4 . A - -

- Laammaﬂlﬂm Table Workstation Name ¥9aD1UIIU AQN

A A =~ ~ 9 Y 3 o [ ~

aenaailnuigdeams i Job Wuaiauiuaail

~ o Y o A
\]'I‘Ll‘ﬂlj’lﬂ'lﬂuﬂllj ANNINN 4.16

=i Operation Form

| Job 1D Job Mame Operation 3 Workstation N3 Unit Processing Time | Release Date | A+
1 038209€E-FF110-875 BEAREEEL N5V 2 1 - 2
2 1038109-FF110-815- W ETASEIE 71 5938 51579 1 ﬁ 2
3 059001-2-FF110-815 wiwamicroR ack 1 0o 2
4 1099995-FF110-815- | gawmzu dwanabicroRack 1 oot 2
5 11134053-C14071104 573002 1 oo 7
E 11134024-C14071104 S07-003 1 oo 7
7 10310615-C1200054 ZN-Z 1 om 2
8 10361051-C1200034 CLADDING-EG-weuD 1 nm 2
3 10361052-F3064BM CLADDING-EG-weuB 1 nm 2
10 113361051-C1200054- CLADDING-EG-u enE 1 om 2
1 10320111-C1200314 ZN-CxdmB 1 om 7
12 0320250120031 ZN-L 1 om 7
13 1|3312025-C1200314. CLADDING-EG-u diudy 1 om 7
14 [1312025-C1200318+ CLADDING -EGwawnd2 1 oo 7
15 [|10361051-PE00104N PAME-EG-weuds 1 oo g
16 [|361051-PEO004N- PAME-EG-w w11 1 oo 9
17 || 361051-P500104N|  CLADDINGEG-wrual-2 1 om 7
18 ||1361051-PS0010ANE|  CLADDINGEG-wdual-3 1 nm 7
19 113483011-POB0134 wiwTkAsasglud 1 ooz 7 Jj
4 4

~ A ~ A Y Aa
NN 4.16 waasnsenaoiauneg lglumsnan

- thouund 11/f Table Unit Processing Time Aaniieilou
o J ] o A <
AAMNIINNIUADHUY L‘]J‘L!L’Jfl'liﬂ@]iﬁ'lu NUNIIINY
9y 9 a Y 9 1 o 1
Joya uazlsziivosnumarnlsawnlslumsiiae

£ 2 o =
HHIYUANNINN 4.17



=k Operation Form

Job ID Job Mame Operation | Unit Procy_«Mg Time | Releaze Date | Releaze Time § n

1 033203E-FF110-815 wEER R LAY 2 1 |§ .
Z 1038109-FF110-815- W ERHIRIE L A SIHIE 15T 1 2
3 0E3001-2-FF110-215 weinamMicroR ack 1 2
4 1093338-FF110-515- 2@k mzw A e bicroR ack 1 2
5 11134059-C1407104 573-002 1 7
B T1134024-C1407104 507-003 1 7
7 11134058-C1407194 573001 1 7
8 11134057-C1407104 573-004 1 7
g 10310615-C1200094 ZN-Z 1 2
10 1110361051-C1200034 CLADDING-EG-weuD 1 2
n 1361051-C1200094-0 CLADDING-EG-wduD1 1 2
12 11361051-C1200094-C CLADDINGEGweauD2 1 2
13 11361051-C1200094-C CLADDING-EGwénD3 1 2
14 11361051-C1200094-C CLADDIMNG-EG-winD4 1 2
15 ||10361052-P3064BM CLADDING-EG-wAuB 1 2
16 || 0361052-1-P3064BH CLADDING-EG-wiuB1 1 2
17 || 0361052-2-P3064BT CLADDING-EGwAuB2 1 2
18 || 0361052-3-P3064B1 CLADDING-EGwrAuB3 1 2
19 111361052-4-C120005 CLADDING-EGw éisB-1 1 2 -
4
]

AN 4.17 waaamstlounar lumsmsnuaenUIeNIIHae

' Y
- SUGUAUVITUADUMIINNY (Release Date)
[ Y ¥
- AT UAUYDITUADUMTNINY (Release Time) FIAD94
v v Y
Mrualunsgi N uuazaITuAUYDITUADUMTTIINUG

ANTULAZNAUTUAUVDITOUNT FANTIMTHAN

J & 4
8. WosunalumsnunIag (Setup Time) 1/5znovudismitloutoya

Ll

Y
=~

QSJI A A [ A o [ Ay A
L'Jﬂfluﬂ’lﬁﬁﬁlﬂﬁﬂﬂ"ll@\‘llﬂ'i@\i%ﬂi%’]ﬂ\ﬂu‘ﬂﬂ’lﬁuﬂllﬂﬂ\i\i']uvmﬂ\‘]ﬂ'ﬁcluﬂuu

Y

1UV04 Jobl tag Job2 lunsdifinunil Jobl 1 Setup Time = 30 117 Job2 14

Setup Time = 60 U1 AININN .18



W [nteractive Production Scheduling and Sequencing System - [Setup Time]

% Fle Schedule Generation Login - Optian
sEENEEEEE
Machine|D | From Jah 1D ToJohID
om Job 0 11038209€-FF110-815-C.
0t Job D) T03G103FFI0-415-C
1) Job D) 0630012 FF110-15-C
0t Job D) 1099336-FF110615C
[ Job THH053CITTIN Setup Time
: dob0 11134024 C14Tie asane Setup Time vasiasasing 001 gassunaas
Jobl) | 10310615-C12000%
Job 0 10361051 C12000% Cancel

Job 11361052-P30R4EN

Jobl | TOSETOEICIZ0006E

1 Jobl 12011 CT20061
o0 Job0 | I3N20O5CIZ00818
[ JobD | I0A2025CI20031A
o0t Jobl | IZ0Z6CI2003144T
o0t Jobl 10361051 FA0004N

i 9 1
NN 4.18 Mnuaaans lanaidunsed
4.3 anunsnAnveallsunsy (Option)

I T A a o @ @ A a
WudumudvvesTsunsudmsumssudoyansonaasnadoyainua
o o o 1

1. (Change Working Time) ¥lo5umsimuanavesnsmiauluuaasseuns

o o A ~ = Ada A '

M TaeAI51850v049 (Template) JUNTAMIANE IUNTHAYYD Template 31 SH2

4 { ) a
- 1@eund 117 Hansu Option 1880 Change Working Time 118300

A 9 3 U [ a [ A
W‘I6ﬁ]%!ﬁlﬂ]’l‘ﬂﬂﬂﬂ']sllﬂﬂl’m"lﬁll‘!ﬂ"lﬁl@Wﬂi"l\iﬂﬁwaﬂ ANNINN 4.19

W [nteractive Production Schedufing and Sequencing System

Fle Schedule Generation Logn

] Change vorkingtine — Chi4T
Shaw Actuzl Table
Shaw Job Name

Shaw Qutput Table
Shaw Perfomence Table
Show Verify

NN 4.19 LLE@AIMS Set (Change Working Time)



dl t:' A a o 1% Q'
- Lﬁ@um%’ﬂﬂﬂ New @9NAANTIMIUNITINY Template UDI

¥9INTHINU AIAINN 4.20

= Working Time Template

(-"wiorking Time Template

Tempiate Name . RIS ~|

Mew | Load | Delete §etdefault| Lloze |

NN 4.20 LAAINIINY Template VOIFINIA

A A 1 Y Y .
= Lllﬂ!,i1ﬂﬂla’0ﬂﬂlﬂ New Lm’J"ﬂgﬂiWﬂQﬁHWINﬂJ’OQ Working

Time Template Name T mua¥eves Template 1¥U SH2
AMINBaY 1

A o A ~ ) Y v A s
WL INYUATDUDY Template L38UIDYLAD Glmaamma
a A

AANTM1)N OK ArINeavil 2 AN TNN 4.21

= Vorking Time Template

—Working Time Template

Template Mame : I

j | Hew I Laad |

Delete | §etdefault| LCloze |

Working time template name

Enter name of new working time template :

v 4 [
AN 4.21 MNULEAINTAITOUDY Template



1 PN 1 [
- 1iip151@9¥e Template ud2laoumnd liladnfitlu Load

9
&Y [

4 o 3 J [ [ L4
Lﬁ@ﬁ]ﬁ/ﬂﬂ"ﬁ@\i!ﬂﬁ'ﬂulmazﬂuﬁluiﬂﬂﬁﬂﬂTWuuﬂ ANNTIN

n422

= Working Time Template E
“wiorking Time Templat
Template Name : [5Hz | New | Delete | §etdefau|t| Close |
Saforking Time Detail AN ¢
[ Peiodl | Peiod2 | Peiod 3NN Perodd | Period5 -
Date w/H
| From Ta | From | To | From ‘ To \\QLom | To | From | Ta
Funs 03n.m.-06| Waorking 0g:00 2359 \>
Sams D408 Working | 00:00 | 2359
WE 05-n.m.-06| Working Uﬂ.i_?&SS
WETAUE 06n.A.-06 Warking | 00:00 | 23:53
wns 07-n.m.-08 Working | 00:00 2359
vihg 08-n.A.-06| Warking | 00:00 23:68
arfiend 09-a.m.-06| ‘Warking 00:00 0g:00 LI

Save | Check |

NINN 4.22 udaIN15Load Work Time Template

- 1iio151na1fu Load T¥aeumnd linaily Check fignasnanotay 1

A o J Ao os;l 9 A ]
L'V‘I’é)‘ﬂ1ﬂ13§li’]ﬁ]ﬁ’ﬂﬂ’n!’m1ﬂ%ﬂuugﬂﬁ’é)\iﬂif]]lll

A4

[ a

- dusdanaimspangnAvadl 92151 niA19Ue 3 Information

[

v 9
AggnAsHUNEIAYT 2 LAAIIUT 1150 1Y Work Time Template 7

TAMTNMIHAN 19 FIN1NN 4.23

o
Template Name : [5H2 =1 Mew l o | Delete I getdefauul it |

IESifeiking Time Detal

o o [ Period 1 | Period 2 | Period 3 | Period 4 Period 5 -
| From To | From | To | From | Toe | Frem | Te From | To
Huni 03nm-06 Working | 0800 | 2353
Bamns D4-nm 06 Working | O0:00 | 2359
s 05nm.-06 ‘Working | 00:00 | 2359 T
wafdug | O6-ns. 06 ‘Working | 00:00 2359 4‘) All data corrected.
ank 07-nm.-06 Working | 00:00 | 2353 |
v 08-a.7.-06 ‘working | 00:00 2359
anded 09n.n.06 Working | 0000 | 0800 | [ -

sove |

AN 4.23 MINULFAINTATIVEDY Work Time Template N1F1UMTIAAITIIMNITHER



4 . a Y Y q9 A
- 110131052901 Work Time Template (381308102 111001
o {1 4 ) o o J a
and 1w Ste Default o d Ui Uam1lnAvD
Template YBHIUIAINININU AIQAATN 1

qgj 4 o {1 { 1 J [
- amiuldaeuwnd Uiy Close iiotlaniiiaiail asgnes

12 Q9NN 4.24

= Working Time Template _' E
“Working Time Template 5 -
’7 Template Name : [sHz | New Load Delete | [Betdetait]  Ciose |

/

(=Y
(V)

NN 4.24 MNUEAINS Set Default

- 1)1 New @1115UN 3NN Template YDIFIUIAINTHIIY

[ [ 1

- 1]y Load d5UMsemdoyu Template Y995IUIAING

o t:'d ]
NMUNYLY
9 @ Y

ﬂiJ Delete @113UNI5aUUDYA Template VOIFNNIAINT

o t:'d ]
NMNIUNUBDY

U

1) Set Default FIMIVANMUAA1NAVDI Template VO

PRI

1y Close #wsvilanasu

2. Vo3 uUanINaMIdAMIT1INIHAA (Show Output Table)
Humsuaaimsunseanfinanidevesn saamiloy simaioesns Tuney
M3 nasuduvetuneuMs Y taznaudEiwetuAsuMITINY Revde:
imsldmssamsnmswaalagldng 1azIBmstamsNuMINAALUUAIE 1AZNTIAAITI

miwﬁmmuiﬁmu AININA 4.25



=% Output Table

E |m|
Active Schedule with the EDD Rule
Job Mame | Operation 4 whorkstation [0 || f achine 1D | Start Time | End Time

573002 1 1 Julay] 1 Julay] 372006 8:00:00 | 3472006 9:15:00
507003 1 Julay] Julay] 37S2006 915:00 | 3472006 10:38:00
TOSTEM-OSAKI 1 o0z o0z 347/2006 8:00:00 | 3/7/2006 16:00:00
ZH-Z - 1 Julay] Julay] 347/2006 10:38:00 | 3/7/2006 12:458:00
LADDING-EGwdwl 1 Julay] Julay] 3472006 12:48:00 | 3/7/2006 13:54:00
LADDING-EGwew| 1 ool ool 3472006 13:54:00 | 3/7/2006 16:48:00
LADDIMG-EG-w el 1 oo oo 3472006 16:48:00 | 3/7/2006 17:50:00
ZM-Cxrdm-B 1 oo oo 372006 17:50:00 | 3/7/2006 19:30:00
riwatakniaglud 1 ooz ooz 3/7/2006 16:00:00 | 3/7/2006 18:24:00
ZH-L 1 0 Julay] 347/2006 19:30:00 | 3/7/2006 20:35:00
| LADDING-EGw i, 1 0 Julay] 347/2006 20:35:00 | 3/7/2006 22:23:00
| dmsamatasiing 1 002 o0z 3472006 18:24:00 | 3/7/2006 21:54:00
_ADDING-EG-w s 1 ool ool 34742006 22:29:00 | 3/7/2006 23:05:00
weaRRaEEL sy 2 1 Julij| oo 372006 23:05:00 | 3/7/2008 23:45:00
ARAINT LS ES 1 oo | oo 34742006 23:45:00 | 4/7/2006 0:20:00
wasaaicroR ack 1 Juliy| | Julay] 4/7/2006 0:20:00 | 4472006 3:10:00
e fw enm Microf 1 Julij| Julij] 4/7/2006 310:00 | 4/7/2006 15:40:00

NN 4.25 MNuEaanlasUBINITAMI19MIHAA (Show Output Table)

4.4 AIUVBINIVIAMTNNIHNAA

< 1 A @ a 1
L‘]JL!ﬁ’JuﬂlfNﬂTi!ﬁﬂﬂﬂgllaZ?%ﬂ"li%ﬂ@niNﬂWiNﬁml‘U‘UﬂNc]

ad v a A \ U 1;’
1. IENFIAMITNMINAANNH M) AIU

ad v a = Y ' v dq'
- ’Jﬁf’ﬂi‘i]ﬂﬂ]‘iNf’ﬂiﬂﬁﬂ!mm!ﬂﬂﬂmﬂﬂﬂl‘ﬂﬂ@]ﬂNc] NU

- N EDD (Earliest Due Date)

- N LWKR (Least Work Remaining)

- N MWKR (Most Work Remaining)

- N MOPNR (Most Operation Remaining)

- N SMT (Smallest Value Obtained by Multiplying Time with

Total Processing Time)

- N9 SPT (Shortest Processing Time)

- NY STPT (Shortest Total Processing Time)



-3Emsvammemsnaanuuieniivliiinsansaunalumsd
!ﬂéi’)ﬂ (With Setup Time)
- N LWKR (Least Work Remaining)
- 1) MWKR (Most Work Remaining)
N9 SMT (Smallest Value Obtained by Multiplying Time with
Total Processing Time)
- N9 SPT (Shortest Processing Time)
- N9 STPT (Shortest Total Processing Time)
-3Emsdamsnanswanuuuvendadingldngeaqdail
- N{) EDD (Earliest Due Date)
- N LWKR (Least Work Remaining)
- N MWKR (Most Work Remaining)
- N MOPNR (Most Operation Remaining)
- N§) SMT (Smallest Value Obtained by Multiplying Time with
Total Processing Time)
- N SPT (Shortest Processing Time)
- N9 STPT (Shortest Total Processing Time)
Smsdamnamswaauuuvenfingifiorsensanailunisis
1309 (With Setup Time) Tﬂﬂ“h’f'n;]dnqé’aﬁ
- N LWKR (Least Work Remaining)
- N MWKR (Most Work Remaining)
- N§) SMT (Smallest Value Obtained by Multiplying Time with
Total Processing Time)
- N SPT (Shortest Processing Time)

- N9 STPT (Shortest Total Processing Time



A Y
2.1A009M31a0N 1404
D, { .
- Glﬁhlﬂﬁ Schedule Generation
Y a @ a 4
¥asnaznaaeuITMTIAAITNMINAALUVLIANI I oUB AR
Y A 1 ~ d'dy A an [
- lidendnznaasangla lunmsnegnaass lunilazidenismsdansng

= [ d‘
wuUeANY AININN 4 26

an Scheduling and Sequencing System
Login - Option

¢ EDD Rule

Active Schedule Generation (With SetupTime) Active with the LWKR Rule

Nondelay Schedule Generation e with the MIWKR Rule

Nondelay Schedule Generation (With Setup Time) ive with the MOPKR. Rule
h the SMT Rule

ive with

h

H
e with the SPT Rle
i

hie STPT Rule

Apparent Tardingss Cost with Setups (ATCS)
MPWT Heuristic Method

Acti

Acti
Apparent Tardiness Cast (ATC) Active wi

Acti

Acti

ive i

NN 4.26 NNLTAIAIUURINGLAZITNITIANTNNINAN

- e udenng ez ldnaaee1auds 921510y Start Schedule Date Triidou
o A A A 9 o 1A 9 o A
1Nd 11JAAnTA Start Date tile ImMsmvuan s uAUYRINMINABDIUBI TUN
AUV 1
- Wideuand 1 Start Time AdmeMMUANaNTIIMIHaRIzNAD Y
Y [ v
TN U AWK UN 2 AININT 4.1
A o 1 o ~ 9 Y Y a A
- I MU UAMYDIIUIAZIIAG U081 1F AANTTJN Next muviNaaY

v
% [

13 Q9NN 4.27



Start schedule date

Start Date : I = ﬂ'sﬂ.ﬂﬂ%:au 2006 ;I
Stark Time : I 2 -00:[EE

—_—
= |

2
Carncel

3

NN 4.27 MuLaaImImvuamveiutaznan1dlumsiansansnas

d v v
3. Wesuuaaamsiamadana (Show Performance Table)
< v v 1 an @ a A
Wumsudasmdrananevesnguazismsdamsemskaaniaenlsy
Usznoudletosdivsuidondaiana  azmsudanvedd anauaazilszimnueng

HAZITMIVANTNMTHAALDUANE

- Iaeunnd 1N (Show Performance Table) LAIAAN AINIWN 4.28

#. Interactive Production Scheduling and Sequencing System

Change warking time Chel+T
Show Actual Table
Show Job Mame

EEX

Active Schedule with the EDD Rule

Job Name ‘ Operation {Wolkstat\on IDi|  Machine I Start Time: End Time

573002 1 1 om o0 03717 -2006 08:00 | 037 7.-2006 0315
507003 oot 001 (03-n:7.-2006 0915 | 03-n.7.-2006 10:38
TOSTEM-D5AKI oz 002 (13-n:7.-2006 068:00| 03-n1.7.-2006 16:00
ZNZ oot 001 (03-n:7.-2006 10:33 | 03-n.n.-2006 12:48
LADDING-EG-u il oot 001 (03-n:.-2006 12:48 | 03-nn.-2006 13:54
LADDINGEG4du om o 03-n7.-2006 1354 | 0307 -2006 16:48
LADDINGEG-+ i oot 001 (13-n:7.-2006 16:48 | 03-n1.7.-2006 17:50

ZN-CadmB om o0 03-n7-2006 1750 | 0375 -200619:30

ZNL
LADDINGEG-w s,
HIRsaULATasins

om 001 0137 2006 1930 | 031 7.-2006 20135
o 0m (130172006 20:35 | 03-a.m.-2006 22:29
02 1 002 013017 2006 18:24 | 0315 -2006 21:54
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I~ Total Earliness [Criteria 3)

I~ Taotal Tardiness [Criteria 4]
I~ Mo. of Tardy Jobs [Criteria 5)
I~ Tatal Lateness [Criteria 6]

[~ Tatal'weighted T ardiness (Criteria 7)
[~ Total Earliness &T ardiness [Criteria 8]
[~ Total Earliness & wWeighted Tardiness [Criteria 9
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| Criteria | Criteria2_|

Ciiteria3 | Critericd | Criteria® | Ciiteria | Criteriay

Active Schedule with the EDD Rule

22,502.00 2.613.00

4.524.00 4.206.00 10.00 -4.318.00 | 23.448.C
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J\ \Mame | Operation 4 ‘whorkstation [0 i| tdachine 1D | Start Time End Time
s\ \ooz 1 ool ool 3/7/2006 8:00:00 | 3/7/2006 31500
50\ o3 1 oo oo 3/7/2006 915:00 | 3/7/2006 10:38:00
TOSTERDSAK 1 00z 00z 3/7/2006 8:00:00 | 3/7/2008 16:00:00
ZNZ 1 a1 a1 3/7/2006 10:38:00 | 3/7/2006 12:48:00
LADDING-EGwdwl 1 a1 a1 3/7/2006 12:48:00 | 3/7/2006 13:54:00
LADDINGEG-w v 1 a1 a1 3/7/2006 13:54:00 | 3/7/2006 15:48:00
LADDINGEG-w e 1 a1 a1 3/7/2006 16:48.:00 | 3/7/2006 17-50:00
ZN-Cudm B 1 oo1 oo1 3/7/2006 17:50:00 | 3/7/2006 19:30:00
vhumaindasglude| 1 o0z o0z 3/7/2006 16:00:00 | 3/7/2006 18:24:00
ZNL 1 a1 a1 3/7/2006 19:30:00 | 3/7/2006 20:35:00
LADDINGEGwdw,| 1 a1 a1 3/7/2006 20:35:00 | 3/7/2006 22:25,00
drnsaueniasing 1 ooz ooz 34742006 15:24:00 | 3/7/2006 21:54:00
_ADDINGEGwdwus 1 a1 a1 3/7/2006 22:23:00 | 3/7/2006 23:05.00
e T aere T L 1 a1 a1 3/7/2006 23:05.00 | 3/7/2008 234500
O — a1 a1 3/7/2006 23:45.00 | 4/7/2006 0:20:00
sdumabicroRack] 1 oo1 oo1 4/7/2006 0:20:00 | 4/7/2006 310:00
s e naMicroR 1 o1 o1 4/7/2006 3:10:00 | 4/7/2006 19:40:00
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q I Total Tardiness [Criteria 4) I~ Total "weighted Tardiness [Criteria 7)
[~ MakeSpan [Criteria 2] I~ Mo. of Tardy Jobs [Criteria &)

™ Total Earliness &T ardiness (Criteria 8]
™ Total Ealiness [Criteria 3) I~ Total Lateness [Criteria &) I Total Earliness & Weighted T ardiness (Criteria 3)
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Criterial | Criteria2 | Criteria3 | Criteria4 | Ciriteriab ‘ Criteriab | Criteri
Active Schedule with the EDD Pule 2250200 | 261300 | 852400 | 420600 10,00 -4.31800 | 23448
Interactive 22,6600 | 261300 | 894400 423000 11.00 -4654.00 | 24.204,
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Operation: 1

Start Setup: IW
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4.5 dumstszgnaldmsinszyiuuuddudy (Analytical Hierarchy Process, AHP)
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4.5.1 msmmuaasnsdaduls uazdmuamadenlumsdadaula
- Idundnaenmnasimsdaaula (Criteria)
- Fundnaliiigengmssamsamsnanidesmszii llAinszd 19
wasuilumouddh anmi 4.37

- 1Fundnatly Next

s
[Erefomane ———————————7/ 10l
= e

[V Total Flow Time [Criteria 1]
[~ MakeSpan [Criteria 2) iness &T ardiness [Criteria 8]

¥ Total Earlingss [Criteri rliness & Waghted_xrdmess [Criteria 9)
r— Performance _

hted T ardiness [Criteria 7]

A~ 4 =
' Criteria Criteriad | i ‘riaﬁ | Criteriat
Hondelay Schedule with the EDD Fule 2.569.00 887.00 4,091.00 0.00 . -4,031.00 0.00

Mondelay Schedule with the MWIER[with Setup Time] Bule 3.857.00 887.00 3.610.00 g07.00 X -2,803.00 4,035.0
Mondelay 5 chedule with the SPT[with Setup Time] Rule 2.149.00 837.00 4.511.00 ooo X -4.511.00 0.00
ATC [Nondelay] 2.149.00 887.00 4511.00 0.00 . -4.511.00 0.00
MP'WT Heuristic Method [Nondelay] 2.569.00 887.00 4,091.00 0.00 . -4,031.00 0.00
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4.5.2 mafSeuneuaaunnud 15@1 (Preference and Importance Comparison)
o w o w 4 v A
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1) Uanud

2

wiy IMNU (Equal Importance)
2) UaNudAYNINNTIIUNAN (Moderate Importance)
1Y

3) UANUFAYNINAININ (Strong Importance)

v

o ' l ] o
4) fianudAgannited1auniuldada (Demonstrated

Importance)

=\ o @ 1T VoA
5) iJﬂ’JﬁJﬁTﬂ‘Q‘JNWﬂﬂ’J'ILﬂHE]EJNEN (Extreme Importance)

A = = o w o W vy Yq ¥ J
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& Performance

g [ 3

Performance Data

Criterial Criteria? EriteliaS) 'EnteriaE | Criteriaf | Criteria?

MNondelay Schedule with the EDD Rule 2.569.00 287.00 4,091.00 0.00 0.00 -4,091.00 0.00
Mondelay Scheduls with the MWER[with Setup Time) Rule 3.857.00 287.00 E,BTDH 207.00 200 280300 | 403500
Nondzlay Schedule with the SPT[with Setup Time] Rule 2.145.00 887.00 4,511.00  om 0.00 -4.511.00 0.00

ATC [Nondelay) 2.143.00 857.00 4.511.00 " om 0.00 -4.511.00 0.00

2.569.00 887.00 0.00 0.00 0.o0

tPwWT Hevristic Method (Mondelay]

4.051.00 -4,091.00

Comparison of each criteria

Total Flow Time [Crit ‘ Tatal Earliness [Criteria 3] |
Total Flove Time [Criteria 1) Equallmportance | e
Tatal E arliness [Criteria 3] toderate Importance A Equal Importance
Tatal Tardineszs [Criteria 4] Strong Impartance A Demonstrated Importance Equal Importance
Mo. of Tardy Jabs [Criteria 5) Extreme Importance j Demanstrated Importance Equal Impartance
A »

] 9
A 4.39 muuaasdesudmsunlSouieutihmiinaanud e unaal

M3AAAU 19(Criteria)
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1) liuana199u (Not Different)

2) uAnANNUYIUNA (Moderate batter than)

3) UANANAUNIN (Strong better than)

4) uanaanuee i lada (Demonstrated better than)

[ @ I~ (] =
5) uanA1NN U UB81989 (Extreme better than)

M Performance

Performance Data

=0l

A
'a4 | CriteriaB Jl | Criteria?

4.031.00

Mondelay Schi ith the EDD Rule 2.563.00 0.00 0.00 -4.031.00 0.00
Mondelay Schedule with the MywKR [with Setup Time) Rule 3.857.00 287.00 3.610.00 807.00 30 | 280300 | 403500
Nondelay Schedule with the SPTlwith Setup Time) Rule 2.149.00 8a7.00 4.511.00 0.00 0.00 T,SH.DD 0.00

ATC [Mondelay) 2,143.00 4.511.00 0.00 0.00 -4.511.00 0.00

MPWT Heuristic Method [Mondelay] 2.569.00 4,091.00 0.00

Tatal Flow Time [Criteria 1)

0.00 -4,091.00 0.00

wndelay S chedule with the EDD R

hedule with the MW/KR (with Setu|jchedule with the SPTjwit

Nondelay Scheduls with the EDD Rule Mot Different

Nondelay Schedule with the kwER [with Setup Time] Rule

Naot Different

MNondelay Scheduls with the SPT[with Setup Time) Bule

Not Different

er than
GillEloncea) Strong better than
MPWT Heuristic Methad (Mondelay] Demonstrated better than

E xtreme better than

=

~ Jd o [ = =\ [ A
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J v A d'
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Performance D ata

Criterial ‘ Criteriaz ‘ Criteriad ‘ Criteriad | Criterial Criteriab | Criteria?
MNondelay Schedule with the EDD Rule 2.563.00 887.00 4.091.00 0.00 0.00 -4.091.00 0.0
MNondelay Schedule with the MR [with Setup Time] Rule 3.857.00 887.00 3.610.00 807.00 3.00 -2.803.00 | 403500
Mondelay Schedule with the SPT (with Setup Time] Rule 2.143.00 887.00 4,511.00 0.00 0.00 -4.511.00 0.00
ATC [Mondelay] 2.149.00 887.00 4.511.00 0.00 0.00 -4.511.00 0.00
MP'WT Heuristic Method [Mondelay) 2.563.00 887.00 4,031.00 0.00 0.00 -4,091.00 0.00

»

T otal Flove Time [Criteria 1]

——

ATC [Mandelay) |-1PW'T Heuristic Methad [Mondelay
Mondelay Schedule with the EDD Rule Mat Different taoderate better than
Mondelay Schedule with the MWER[with Setup Time] Rule | e | e
Mondelay Schedule with the SPT [with Setup Time] Rule Mat Different Maoderate better than
ATC [Mondelay] Mat [ﬂarent tdoderate better than

MPWT Heuristic Method (Mondelay) | e Mot Different
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454 msvammumaudonlumsaadule (Ranking Decision Alternative)
v v Y
- insangnmadenlatianihmiinanuddyuniiga mudeniuizgn

wondaduly AId108190 1NN 4 42

% Performance
alc
Taotal Flaw

Total Earliness

_ Total Tardiness [Criteriad] 0.00000
_ Wa. of Tardy Jobs [Criteria ) 0.00000

Criteria Corpatizon b atr 0.06946

PFriority B anking -
Priority

A
Mondelay 5 chedule with t_ 0.22875
Mandelay Schedule with the Mwm 0.07807

Neondelay Schedule with the ime) Rule 0.22875

0.23567

NN 4.42 MINLAAIAIANNADANEDS (Consistency Ratio, CR)
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533 ihdeyad la hilimsaeszdnnihminanud iy tazadasidauniy
1 o .
liaeandosuostoyadleTdsunsudusogy Dr. Chatpon M. ’s Interactive
Production Scheduling & Sequencing Software,IPSS. HAZNANTAAIAN
3 a J
doananalumsnlsouiioy (Consistency of Judgement) (U113 AATIZHA
8AT1AIUANNABANADY (Consistency Ratio, CR) 11NA1INAADANDLAAIN
=) = v o w o @ A 1 A
mafFeuieuuazmtaduanudiAgveIn@en  uaazmafen lu
1 4 v A =Y 1 a A [] 9 a A ]
uaazinasimsaadulaliaonsiaiu CR Tasdnanielu arlndveiianla
a & I~ 1 T W 1
1A 0.1 1158 10% 391901519 CR Tumawuan n. aziuldnadnsiau
' Y Ay v z = 1 1A
anu lugeandes lannuuudeutazmsnaaeeriuiial linu 0.1 waad
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5.4 YUADUNITINTITHUDNA

U

9
Y °

o’j A ] @ @ = ~ N Aq ¥ 19
VYUADUN 1: Lﬂ‘]Jsllf’JiJ”ﬁu"MUﬂsllﬂﬂﬂﬁ]i]EJLLaSL‘]JiEJ'UWIEJ‘]JLLG]ﬁSﬂg]VIGLGHSl‘L!ﬂ”Iﬁ]ﬂ
G]ﬁNﬂﬁWﬁG]‘VlLWiﬂwﬁiJﬁl‘]Jeﬁ}ﬂ amiwaﬁiuuﬁiaz%’u

3 $ a r'd { < 9.3
Junouil 2: Ins1zHdoyaININUTINTIN IR TaeldTsunsudusegl
Y

Dr. Chatpon M. ’s Interactive Production Scheduling & Sequencing Software,IPSS. I

asnasudandunm ideanden: ldmanudinguewaazngildly  msda

A3NMIKan luuaazilade

A’f ~ a 4 ~ 9 [ A A [ 9

Tuaoun 3: MIATIREMINGN 1T lumsiamsemssaaiminganiy Joyams
a 1 ) A d AR Y o a 4 ~Aq Y )

pan luugaziuveslsanundlunsadne  udnhunimseimngnlylunmssaaisnams
A a ~ A J ~A R 9 = a 4

Han NNz auNgaved ls N unsaiAnm Taglangumsinsizianuuilslsiuv

(ANOVA)

a d 4 H (v} a H
5.5 WamIIATTHVeNANBHINGNITIUNMIVamIemMsHanivanzau

L'

5.5.1 Avidnveailady

o w

TumsnfSeuiion anudvauesiladoaisg meldiaglszassuesilam

o
[ v A

1 Yo Aa Y o [ o A o
WUN WG]@ﬁuclﬂcl‘l/iﬂUTMﬁWﬂﬂJuﬂUﬂﬁ]ﬂﬂiJa"lﬂUﬂ\iu

U

% A o = = oy @ o @ U @ 1 I 1
YUADUN 1 V]TﬂWiL‘].]i‘EJ‘]JWI‘EJ‘]J‘IH‘VilJﬂﬂ'NiJﬂ'WﬂQJI‘U@Q‘]_]fﬂ%ﬂ@]'l\‘]G]LL‘U‘UL‘]Ju@I

Total Total Total No. Of
Norm.
Flow time  Earliness Tardiness Tardy Job
Total Flow time 1 % % % 0.053
Total Earliness 3 1 % % 0.089
Total Tardiness 5 7 1 1 0.402
No. Of Tardy Job 9 7 1 1 0.457

> 18 15.33 2.34 2.25
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JUADUN 2 N1N5H Norm. Wis.

1 0.056 Y 0.022 % 0.086 % 0.49
3 0.167 1 0.065 e 0.061 M 0.064
—» — —
5 0.278 7 0.457 1 0.427 1 0.444
9 0.5 7 0.457 1 0.427 1 0.444
A1 Norm . Wts. Mean
0.056 0.022 0.086 0.049 0.053
0.167 0.065 0.061 0.064 ) 0.089
0.278 0.457 0.427 0.444 0.402
0.5 0.457 0.427 0.444 0.457
JuiunnmImuIne Ianadnial
SUALN 1 S (Number of Tardy Jobs) naAnmn 0.457
SUGUT 2 HasIuveInaNadveday (Total Tardiness)  ¥AMNHIN  0.402
SUGUR 3 nansaiiauaziasnen (Total Earliness) danhvin  0.089
Suduii4  wasamnmAaegluszy (Total Flow Time)  finnimiin 0,053

v 1 '
5.5.1.1 Anhwiinveaudazng lumsiamsumsananiluuaaz Junsinismaaes

o a 9 <
1NMsnaaesdnasmswan laeldllsunsuduiogy) Dr. Chatpon M. s
9
Interactive Production Scheduling & Sequencing Software, IPSS. hlﬁﬂ”lﬁWWﬁﬂﬂlfJﬂ!Lﬂazﬂ;]

v 4 Y
FINNIABATIAIUANNADANAD (Consistency Ratio, CR) A3
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NANINAADIUN 1

=10

Conzigtency R atio Calculations

Criteria
Total Flaw Time [Criteria 1)
Total_mess [Criteri
Tal [C
mriteria 5]

icd_ Prioity
Interactive -

_Mandelay Schedule with the Mw/KR[with Setup Time] Fule |
Mandelay Schedule with the SPT[with Setup Time] Rule |
ATC [Mondelay) y BB

kP T Heuristic Method [Mon

NN 5.2 MUHANITNAADIIUN 1

NANIINARDIIUN 2

=% Performance

Conszistency R atio Calculations

Criteria o | cR
Total Flaw Time [Criteria 1] 0.02211 0.01974
Total E arliness [Criteria 3] 0.06891 0.05152
Total Tardiness [Criteria 4] 0.00000 0.00000
Mo. of Tardy Jobs [Criteria 5] 0.00000 0.00000
Criteria Comparizon M atris 0.06346 0.07718

Friority Fanking

Pricrity
Interactive 019151

MHondelay 5chedule with the MwER[with Setup Time] Fule 0.22100
Mondelay Schedule with the SPT[with Setup Time] Rule 0.20769
ATC [Mondelay) 018361
MPWT Heuristic Method [Mondelay] 0.19018

NN 5.3 MNHANTNABDITUN 2
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NANIINAADIUN 3

=k Performance

Consistency Ratio Calculations

Criteria o | cR
Total Flows Time [Criteria 1] 0.04142 0.03698
Total Earliness [Criteria 3] 0.02219 0.01982
Total Tardiness [Criteria 4] 0.00000 0.00000
Mo, teria 5) 0.00000 0.00000
i 009555 010617

N, Priarity
Interactive

__Mondelay Schedule with the MWwKR[with Setup Time] Rule | 0.07931
Mandelay Schedule with the SPT (with Setup Time] Rule |
ATC [Mondelay]
P T Heuristic Method [Nondel

MNN 5.4 MNHANITNAADITUN 3

NANITNARDIIUN 4

&k Performance

Conzistency Ratio Calculations

Criteria | R
Total Flaw Time [Critenia 1) 0.02219 0.01931
Total E arliness [Criteria 3] 0.03346 0.02987
Total Tardiness [Criteria 4] 0.00000 0.00000
Mo. of Tardy Jobs [Criteria 5) 0.04372 0.03903
Criteria Comparizon b atrix 0.06945 0.07718

Friarity Ranking

L Fricrity

Interactive & 023491

MNondelay Schedule with the bwER[with Setup Time) Rule 0.02043
Mondelay 5 chedule with the SPT[with Setup Time) Rule 0.30087
ATC [Mondelay] 016187

MPwW T Heuristic Method [Mondelay) 016187

NN 5.5 MNWHANITNAADIIUN 4
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NANIINAADIIUN 5

4 Performance o ] 5|
Consistency Ratio Calculations
Criteria o | A
Total Flaw Time [Criteria 1) 0.04704 0.04200
T ctal E arlifess [Crieria 3) 0.04735 0.04228

Tatal Tardiness [C 0.00000 0.00000

0.00000 0.00000
0.06946 0.07718

Priarity
Interactive 013289

" Mondelay Schedule with the MWwWHKR([with Setup Time] Rule | 0.23000
Mondelay Schedule with the SPT[with Setupl 0.19519

ATC[Mondelsy)  © | 019040

MPW T Heuristic Method [Mon 019112

NN 5.6 MWHANITNAADIIUN 5

NaNIINAARIUN 6

2% Performance

Congistency Ratio Calculations
Ciiteria o | R
Total Flow Time [Criteria 1) 0.06169
Taotal Earlinezs [Criteria 3] 0.00000
Total Tardiness (Crteria 4] 0.00000
Mo. of Tardy Jobs [Critena 5] 0.00000 0.00000
Criteria Comparizon b atrix 0.06946 0.07718

Friarity B anking

Priarity
Mondelay S chedule with the EDD Rule 015620
Mondelay Schedule with the bWk R[with Setup Time] Rule 0.0BEZ3
Maondelap Schedule with the SPT [with Setup Time) Rule 0.25919
ATC [Nondelay) 0.25519
WP T Heurigtic Method [Mondelay] 0.25919

AMNN 5.7 MWHANIITNABITUN 6
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NANIINAADIIUN 7

W Performance

Consiztency R atio Calculations
Criteria Cl CR
Total Flow Time [Criteria 1) 0.04803 0.04288
Total E ailiness (Criteria 3] 0.02683 0.02395
Total C 4] 0.03343 0.02985
Mo iteria 5] 0.03343 0.02985
i 0.06946 0.07718

_ Priarity
Interactive _ | oz
" Mondelay Schedule with the MWKR [with Setup Time] Rule | 0.08513

Mondelay Schedule with the SPT[with Setup Time) Rule [ 0.27324

ATC[Mondelsy) | o1s28

MPwWT Heuristic Method [Nond, 0.27403

NN 5.8 MWHANITNAADIIUN 7

NaNIINAADIUN 8

=101

=% Performance

Consistency Ratio Calculations

Criteria o | R
Tatal Flaw Time [Criteria 1) 0.04313 0.04302
Total E arlinezs [Criteria 3] 0.04009 0.03580
Total Tardiness [Criteria 4] 0.00000 0.00000

Mo. of Tardy Jobs [Criteria 5] 0.00000 0.00000
Criteria Comparizon b atrix 006346 0.07718

Priority B anking

Friority
Interactive 026232

Mondelay Schedule with the MWER[with Setup Time] Rule 0.0750
Mondelay Schedule with the SPT[with Setup Time] Rule 026879
ATEC [Nondelay) 013Nz
MPWT Heuristic Method [Mondelayp) 0.26016

NNA 5.9 MNHANITNAABITUN 8



88

NANIINAADIIUN 9

2% Performance

Consistency R atio Calculations
Criteria C | R
Total Flov Time [Criteria 1) 000253 000226
Total E arliness (Criteria 3) 0.00253 0.00226
Tatal T Cr 4] 0.00000 0.00000
Mo, itenia ) 0.00000 0.00000
0.06345 0.07718

i

Fricrity
Mondelay Schedule with the EDD Hul-_ 0.19641
'Nondelay Schedule with the MW ER [with Setup-e_ 020262
Mandelay Schedule with the SPT[with Setup TimelRule [ 0.13329

ATC[Mondels)  ~ | o2mia

MPWwW T Heunstic Method [Mond 020134

NN 5.10 NNHANITNAADIIUN 9

NaNINARDIUN 10

% Performance

Consistency Ratio Calculations

Ciiteria o [ om
Total Flow Tirme [Criteria 1) 0.04042 0.03609
Total Earliness [Criteria 3) 0.04058 0.03623
Total Tardiness (Crteria 4] 0.00000 0.00000
Mo, of Tardy Jobg [Criteria 5] 0.00000 0.00000
Criteria Comparizan batris 0.06346 0.07718

Pricrity B anking

Pririty

Mondelay 5chedule with the EDD Rule 019170
Mondelay 5chedule with the MWER[with Setup Time] Rule 0.23172
Mondelap Schedule with the SPT [with Setup Time) Rule 0.19265
ATC [Mondelay] 019265

MPWwT Heurigtic Method [Mondelay] 019128

NN 5.11 MNHANTNAABIIUNA 10
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NaNINAADIUN 11

¥ Performance _ =] =]

Conzistency R atio Calculations

Critesia o [ R
Total Flows Time [Criteria 1] 0.02996 0.02675
Total Earliness [Criteria 3] 0.01452 0.m3zz
Total Tardiness [Criteria 4) 0.00000 0.00000
Mo, of TardyJobs [Criteria 5) 0.00000 0.00000
i 0.06946 0.07718

Pricrity
0.22980
0.07446

| |
Interactive [

Mondelay Schedule with the MWK R [with Setup-e_
MNondelay Schedule with the SPT[with Setupl 022957

ATC(Mondelay)  ~ | 073787

MPWT Heurstic Method [Mon 0.22830

NN 5.12 MNHANTNAADIIUN 11

NaNIINAADNIUN 12

=% Performance

Conzigtency R atio Calculations

Criteria o | R
Tatal Flaw Tirme [Criteria 1) 0.02956 0.02639
Total E arliness [Criteria 3] 0.007190 0.00170
Total Tardiness [Criteria 4] 0.00000 0.00000
Mo, of Tardy Jobs [Criteria 5] 0.07428
Ciiteria Comparizan b atrix 0.06946

PFriority Fanking

Priority

Mondelap Schedule with the EDD Rule 017426
Mondelay Schedule with the bW ER [with Setup Time] Rule 0.05387
Mondelay 5chedule with the SPT[with Setup Time] Rule 03080
ATC [Mondelay) 018096

MPw T Heuristic Method [Mondelay) 02891

NN 5.13 NNHANTNAADIIUN 12
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NaNIINAADIUN 13

il
Consziztency Fatio Calculations
Criteria o | cm

Total Flow Time [Criteria 1) 0.05333 0.04313
Total Earliness [Criteria 3] 0.05373 0.04303
Total T ardiness (Criteria 4] 0.03343 0.02935
Ma. of Tardy Jobs [Criteria 5] 0.04553 0.04071

i 0.06346 0.07718

Pricrity

Interactive 0.32309

Mondelay Schedule with the MWW ER [with Se-HuIe 0.07192
MHondelay Schedule with the SPT [with S|_=-4ule 0.26903

ATC(Mondelayl 0.08954

MPWT Heuristic Method 0.24042

NN 5.14 MNHANITNAADIIUN 13

5.6 a3

1 @ < Y Aq Y @ A A
mﬂwam'i‘vmaaq“lmmazau%zmu"lﬂ:nmgw“l%clumiﬂﬂm15Nmiwammauﬁum
Vo s . A g S A o o = o o Y a9
avdagilszasndiuIvguesTsenundunsdifns i limioununniu Jsduilueg Aoqld
a 4 4 @ a § 1
‘VIﬂ‘lv:lf]ﬂ'li’)!ﬂi'lzﬂﬂ’)'muﬂiﬂi’)u (ANOVA) Lﬁ@‘l’i'lﬂ;]ﬂ'lﬁi]ﬂﬁ'li'l\iﬂ'liﬂﬁ@lﬁﬁﬂﬂﬁuﬂﬂﬁﬂ

[

anilszasadulvgjveslssnuidunsdidnu 1dedediige deazaanluunde lal
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a A A 9 [ a [ c?/l 9Ya o K Y o A a o
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6.1 Inguszasn

{ a 4 a [ a ! ) v v J @
Lﬁﬂ?LﬂﬁT%WWTﬂQLm%U%fﬂi’ﬂﬂ@ﬂiﬂfﬂiWﬁﬁﬁlﬁuTgﬁﬂJﬁWﬁiﬂﬂﬁf}ﬂigﬁﬁﬂﬂTiﬁ]ﬂ

a A g ~ R Aa v @ 1
A1519MINanYed 15enuNilunsdiany Taenasa1nadIanNanI1ee
6.2 TUNAFIUMINAGDI
a o -
6.2.1 agilFlumsdamsiamswan
Aan A 9 (% a 09: do’.l} F) [
nuazIsnIF lumstamsemsnaniuiineiua 5 uuu laun  ng EDD,

1) MWKRS, ng) SSPT, NQATC iag Ny MPWT lagisngazioenduanounsmiuiumiung

@ a o A 1 Y ~
NITIANITNNITNAN m‘wﬂan"lﬂuuwm 4



6.2.2 A5MSIAMTINMSHARN
ad [ a Y 1 Aax LY a = 4
MBmslumsdtaasremnaa ldun BmMITaaTNMINaaLUUUBUARY

6.23 YagUszasAlumsdamsianiswan
[ J [ a < d .
Jagilszeenvesmsdaasmanaa lumsnaaouduuuunyinun (Muti-

Y
objective Scheduling) TagN15a91nAIANA Aaae 111

6.23.1 WaIINIANNUBE UL (Total Flow Time)
6232 NATINNNUILIEATINOU (Total Earliness)
6233 HAaTIADIIAIAIF 1YY (Total Tardiness)

6.2.3.4 $IUINNIUAII (Number of Tardy Jobs)

6.2.4 dnvazuestoyaililumnaass

=

Y Y A o Y v dy
doyanldluminaasslidnyuzvesdoya ave i

6.2.4.1 uudeyanldlumsnaasuminy 13 Tu
o 09: o ~ 9 A 09/’ [=t
6.2.42 NUIUIUAoUMIMURFIUMINARDIAD 1 TUADY (BUNUR)
o d‘ [ d' Y (Y d‘
6.2.43 1NUIUATDINTNIFIUMTNAADUNIND 2 1ATD4

52.4.4 1A3099NTUAAZIATOINNUUVVINVUIUAY (Paralell Machine)
6.3 I5MINAae9

a, Ao Y 3 3 [T J
Amanaseslusuisetiannsoasiiluduaeu lddsaelii
v Y '
63.1 1ddoyamedatuau (ob) TuapUNIIRINIU (operation) 1ATBITNT (machine)
[ Y
nalFlumsnanuaaziuneu (Processing time) THUALIAMHUATIND (due date)

632 adugudeyaiiesessumemsnani la
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633  NAADITAMITNMIHAARILNMTIAAITNMIHAATS 5 UUY 428N
[ a = 4 9 @ a
IAMTMMTHAALUUVoUAEY Taales 1a5unsumsvnns1amsHan
634  AUIUNIAAIIANA
o d‘ U a 4 aa &' a 4 1
6.3.5 Aman1a ld3asgiaunszuIumInNeans MesnseHIANULANA1
A, @ a 1 A a 4
Yo ARuazIiMItamsumIraauuuaN q IagldEmsimzianu
A < 1A =\ a g Y ad . .
wlsUsaunasmsiaseiidSouneuFatoun1e35ms Tukey s pairwise

comparisons L8 25M3 Fisher ’s pairwise comparisons Tagl¥an oL = 0.05

6.4 ITM3UANzHinNNlsU5I (ANOVA)

22X o

o Yy Y a ¢ A
Wﬁ\i%'lﬂulﬂm@%llﬁwaFl]'lﬂﬂ'lﬁvlﬂa'é]\‘llmﬁ i]\W]'lﬂ'lﬁ'JLﬂi'l&“ﬂﬂﬂ?ﬂl!ﬂﬁﬂﬁ?uluﬂﬂﬂ’lﬂ

Paseanngnldlumstamsumanaa  Tasaunso@euaumsuaasnnulsiuvesduls

E4
v A

Y
ol deatl

Xik =1+ P + &y
Taufi B, - nswavesilads (ng il lumssamsumsndn)

J

AUNATIUNANNIZNATOUAD

Hy: B1:B2:B3:B4:B5:0



6.5 NaNIINAadg

) ¥ 4 ) a sY = aaly ¥ v 1 Y
NANANINAaIN la 111 1A neana lanasaae 11)dl

{ a 4 a [ a
G]'liNﬁ 6.1 GﬂiNLLET@NWaﬂ1§ﬂlﬂi1$°ﬂﬂ’J13JLL1]ﬁ“]Ji’Juﬂl@ﬂﬂallﬁglﬁﬂ'lii]ﬂ@]'li’lﬁﬂWiWﬁ@]

A ' Ty A
‘VllINaﬂiZ‘VI‘lJ@]’OL’Jmm“lﬂGUEJNTL!I@EJL*’A@EJ

unasnNuulsAu DF paUINAEs | Aumdewauon | F P-value
A0I(SS) MANA0I(MS)

Ny 4 0.15486 0.03872 12.66 0.000

ANUAANA AUV U 60 0.18345 0.00306

33U 64 0.33832

ad a 4 Y a a 2 a A (a a
nmsmsamszianulsdson lausnadngagaiuninunljasaunagiu

4
% %

wan Adil

VINUINGA  (critical region) HUTUMINATOUNANTENUVDIT]98WAN  (main

effect)

URAS H, : Ol =0 81 MSs.- < /MS. <F %39 P-value < 0.005
{’.] 0 i v E

N 1 0.05, 1,162

A 1T oo v A A 9 [ a Y 9 1
105190 6.1 Wy adene ﬂé;]‘ﬂol‘lfcl‘l,tlﬂ”lii]ﬂ@ﬂSNﬂTiNa@]llﬂ?ﬂ P-value #o8nI1

[

szautisdiAyinadoy (O = 0.005) Jeasauuagiunan deaglldn aghldlumsia

Y
AT MMITHAANNAADANIHENTINVDINTUTUNUYTEANTNIN VBINITIAAITNTHAA

'
v A

' @ a g o 1 a a A
azl1édn  ngmistamsumsnaaduilteniinanemsdszdulszaniom veq

'
[ aad v

MIIANTNNMINANDE NN TFAUNIADANITZAVANUFDIY 99.5%

9

ee




Level M Mean Sthew
ATC 13 o.17072 0.06117
EDD 13 0.z23182 0.05378
MPUWT 13 0.23153 0.04145
MWERS 13 0.11773 0.07254
S2SPT 13 0.z24774 0.04083
Fooled StDewv = 0.05529

[ ] Y ] Y
ANN 6.1 MNLTAIAURTBVBIHIMINUBINYMNIIANITNMIHAANTHAVDIANIINITNTINVDI

N5U5NUTLANTNINUDINITIARITNITHNAN

Fisher's pairwise comparisons
Family error rate = 0.960
Indiwvidual error rate = 0.500
Critical walus = 0.879
Intervals for (colun lewvel mean) - [(row level mean)
ATC EDD HFUWT HMWERS
EDD -0.075583
-0.04635
MEWT -0.07554 -0.01443
-0.04609 0.01502
HWERS 0.03827 0.09937 0.09908
0.08772 0.1z3882 0.12853
33PT -0.09175 -0.03064 -0.03094 -0.14474
-0.08230 -0.00119 -0.00145 -0.11529

{ a 4
MNN 6.2 NMNWIAAINANITIUATIZH Fisher ’s pairwise comparisons U

H Y
AYMITAMINMINAANNNadEA NN INYRIMI 1521y

1J5LANTNMNUDINITIAAITNAITHNAN




9 v R

A <3| 1 [ =Y I ax =
NNINN 6.2 1WUNNLETAIANVLANA NN UBI NN HBd 1A FuTWITMIT1Tou

g

INoUIFIFoUAI07F Fisher *s pairwise comparisons d115UT938A0 NYNMITIAMITNNMTHAR B9

Nszauilede 5 52AU A Ny EDD, N MWKRS, ng SSPT, N ATC taz N MPWT &4in1u

'
Y =

9 k4 (% dy
vy F9lanansdl

A o

HANANAUDEIIN U

- ulfeumenszydnng EDD  AUNQATC  wane annuedialiiydiny

- nffeuifieuszydnng EDD  Aung MPWT  wadne liannuediiivediagy

- nfSeuisnsyrinng EDD  fung MWKRS wWafe anfuediiiedidmy

- nfSsunisnsyrinng EDD  fung SSPT  wade anfduedniiiedidmy

- ufSeuMeussninng MPWT Aung ATC Hafo AnuegTTadfYy

- nffsuifienszydnng MPWT AUAQEDD  wane liawnuediiivediagy

- nlSeunenszrinng MPWT AUng MWKRS Hado annuedniitsdidgy

- lSeufieuszninng MPWT nung SSPT  waflo alnuediiisdifny
nf3euneusenineng MWKRS fung ATC  HaRe annuegiiisd Ay
nf3euNeusznINeng MWKRS fUng EDD  mafio anuedeiiisdidy
nf3euneuTenieng MWKRS fuUng MPWT Moo annuegiiisd Ay
n3euneusznineny MWKRS fung SSPT  wafe annuedniiediny
nSeuiieuseninng SSPT  AUNATC  wWade ANnuedNiied Ay
nSeuifeuseninng SSPT AU EDD  waflo anuediiiodidny
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