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ABSTRACT

The aim of this research is to apply heuristics for scheduling production of plastic components in
medical devices with the production process as a single machine and sequence dependent setup time. The
proposed heuristic aims to minimize the total setup time under customer’s delivery date constraints. This
study is conducted as follows. Firstly, all relevant data (e.g., product characteristics, production conditions
and job details) is reviewed. Secondly, heuristic principles are studied and procedures are proposed to
achieve the objectives. In this paper proposes heuristics by applying from dispatching rule between EDD
(Earliest Due Date), SPT (Shortest Processing Time) and CUC (Closet Unvisited City). Thirdly, evaluation of
this method by comparing the results with the current EDD (Earliest Due Date) scheduling method by
measuring the total setup time in each month with actual data from January 2019 until July 2021. The
results show that the proposed heuristics can improve the current EDD (Earliest Due Date) scheduling
method by reducing 36% on average of total setup time.

Keywords: Scheduling problem; Single machine scheduling; Sequence dependent setup time
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Product
Item Material Group Order Due Date

Group
A | Aufngud 1 TogAungud 1 162,500 | 15/Sep/21
A AuAngui 1 TngAungui 1 41,000 | 25/Sep/21
B Fudngudi 2 IngAungui 1 51,500 | 23/Sep/21
B | Aufnguil 2 Sngiungud 1 35,000 | 26/Sep/21
C | Audnguil 3 | SngRunguil 2 86,500 | 18/Sep/21
c | audnguit 3 | YagRunduil 2 61,000 | 27/Sep/21
D | Audnguil 4 TgAungud 2 20,000 | 26/Sep/21
D | &uAnquil 4 TngRungud 2 8,000 | 27/Sep/21
E | Aufnguin 5 TngAungud 3 35,000 | 24/Sep/21
E | dudngudn 5 TngRungud 3 48,000 | 28/Sep/21
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Job [tem Order Due Date Process

Seq Time (Hrs)
1 A 162,500 15/Sep/21 77.4
2 C 86,500 18/Sep/21 433
3 B 51,500 23/Sep/21 171.7
4 E 35,000 24/Sep/21 19.4
5 A 41,000 25/Sep/21 19.5
6 B 35,000 26/Sep/21 116.7
7 C 61,000 27/Sep/21 30.5
8 D 8,000 27/Sep/21 30.8
9 D 20,000 27/Sep/21 76.9
10 E 48,000 28/Sep/21 26.7
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Job | Item Order Due Date | Completion | Setup Time
Seq (Pcs) Time (Hrs) (Hrs)
1 A 162,500 | 15/Sep/21 7.4
2 @ 86,500 18/Sep/21 123.6 3.00
3 B 51,500 23/Sep/21 298.3 3.00
a E 35,000 24/Sep/21 320.7 3.00
5 A 41,000 25/Sep/21 343.3 3.00
6 B 35,000 26/Sep/21 460.9 1.00
7 @ 61,000 27/Sep/21 494.4 3.00
8 D 8,000 27/Sep/21 526.2 1.00
9 D 20,000 27/Sep/21 603.1
10 E 48,000 28/Sep/21 632.8 3.00
20.0
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Job Seq | tem | Due Date | Process Setup Comp Slack

e Time Tirme time time
1 A 15/5ep/21 7.4 - 7.4 258.6
2 C 18/5ep/21 433 3.00 123.6 284.4
3 B 23/Sep/21 171.7 3.00 298.3 229.7
4 E 24/5ep/21 16.4 3.00 320.7 2313
5 A 25/5ep/21 19.5 3.00 343.3 2327
6 B 26/5ep/21 116.7 1.00 460.9 139.1
7 C 27/5ep/21 30.5 3.00 494.4 129.6
8 D 27/5ep/21 30.8 1.00 526.2 97.8
9 D 27/5ep/21 76.9 - 603.1 20.9
10 E 28/5ep/21 26.7 3.00 632.8 15.2
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Job Seq Due Date | Process Setup Comp Slack
Item

1™ Time Time time time
1 A 15/5ep/21 774 774 258.6
5 A 25/5ep/21 19.5 = 96.9 479.1
2 C 18/5ep/21 43.3 3.00 143.2 264.8
3 B 23/5ep/21 171.7 3.00 317.8 210.2
4 E 24/5ep/21 194 3.00 340.3 2117
6 B 26/5ep/21 116.7 3.00 459.9 140.1
7 C 27/5ep/21 30.5 2.00 493.4 130.6
8 D 27/5ep/21 30.8 1.00 525.2 98.8
9 D 27/5ep/21 76.9 - 602.1 21.9
10 E 28/5ep/21 26.7 2.00 631.8 16.2

warlunsENMINITANINITUIN1ULE Ul e by
A111504150 1A LB INAUNTNNUBAIVLYINIALAAI U
Aldanunsandanazdaaulaumiivun szdinsanuly

o @

Ay §amnsnedl 8 uay 9 TeSadulunisinay 3
Sruusn uazmdsansaniiesmunsudisud 4 Tne
f1500191U B Suunsniusn wieliniswamduliedig
soifies uinuindedenuiuagsinly C luddud 2
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Job Seq |Job Seq | ltem | Due Date | Process Setup Comp Slack

15 (z"d) Time Time time time
1 1 A 15/5ep/21 774 7.4 258.6
5 2 A 25/Sep/21 19.5 - 96.9 479.1
3 3 B 23/Sep/21 171.7 1.00 269.6 258.4
2 4 C 18/5ep/21 433 3.00 3158 92.2
7 5 C 27/Sep/21 30.5 - 346.3 271.7
8 6 D 27/Sep/21 30.8 1.00 378.1 245.9
9 7 D 27/5ep/21 76.9 - 455.0 169.0
4 8 E 24/5ep/21 194 3.00 4775 745
6 9 B 26/5ep/21 116.7 3.00 597.1 2.9
10 10 E 28/5ep/21 26.7 3.00 626.8 21.2
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Job Seq [Job Seq | Item | Due Date | Process Setup Comp Slack q
" - § ) . . . Ay Y a v =
ah | @ oo || wod || e || Eas (Backward Scheduling) auflaesurglude 4.2.3 ¥
1 1 A | 15/5ep/21 774 74| 2586 . ,
s |2 | A [asseptl w5 - | ses| ami nadnSAlMduRs ms1e9l 11
3 3 B | 2ysepz1| 1717 100| 2696| 2584
2 c | 18epra1 433 300| 3158| 922
4 E | 2a/5ep/21 19.4 300| 3383| 2137
6 B | 26/sep/21| 1167 300| 4579| 1421 o 11 o - o
: ¢ T aremal| 305 00 o szs A1519% 11 HANITIAIUAIAITHAITNEA VRN
8 D | 27/sept 308 100 s232| 1008 o A L o
i D | 27/5ep/21 769 600.1 239 ANUUNITNIUYUNDUN 3
10 E | 28/mep %67 300 6298 182
D D P+ST LS LS
Job [tem
. , ) (Date) (Hrs) (Hrs) (Hrs) (Date)
= U 1 o = v aa
AT 9 LLAAINIDYNNITATUIULNDYIEIU 1‘14!?15&!‘1/1 1 A 15/Sep/21 336 77.38 29 1/Sep/21
o My, & a 2 A 25/Sep/21 | 576 19.52 80.3 5/Sep/21
gelaile (i) ° i
3 B 23/Sep/21 | 528 | 17267 99.8 5/Sep/21
Job Seq |Job Seq | Item | Due Date | Process Setup Comp Slack 4 c 18/5ep/21 408 46.25 2704 13/5ep/21
s nd : ! i ;
@ | @ fime | Time | fme | tme 5 c | 2tsepror | 628 | s0s0 | 3187 | 15/5eprat
1 1 A | 15/5ep/21 174 74| 2586
B 5 A | Bsepm s - ool aron 6 D 27/Sep/21 | 624 3177 | 3492 | 16/Sep/21
3 3 B | 23/Sep/2l| 1717 100| 2606| 2584 7 D 27/Sep/21 | 624 7692 | 3810 | 17/Sep/21
6 a B | 26/5ep/21| 1167 - 3862| 2138
8 E 24/Sep/21 | 552 2244 | 4579 | 20/Sep/21
2 C | 18meprzi| 433 500 a325 NS s s
q E 20/5ep/21 19.4 3.00 454.9 97.1 9 B 26/Sep/21 600 119.67 480.3 21/Sep/21
7 < 21/Sep/21 30.5 300| 4884| 1356 10 E 28/Sep/21 648 29.67 6183 | 26/Sep/21
8 D | 27/sep/21 308 100 s5202| 1038
B D | 2/sep/21 76.9 - 507.1 269
10 E | 28/5ep/21 267 300| 6268 212



FearnmseazBusmus usunisuanainauly
At 10 Aoy Fenanisutiu axdeasulunaideud
frvundneu 29.67 Falus iesndeddinailunis
nAnuazUSURASeadns Samnldianlunisndn 24
Falusratu uludduii 1o szdeusundsluiud 26

TUgIEY NNUUIINNISAINUATULS UNERYDIUTY

o w A

AN9UN 9 Tl TEUIANVBY ANUAFILBUVBIIUNI

o o

AUTUNBUHNARVIIUT 10 WU MAUAGNBUVBIY

€

7t 9 dAdesnin feuiuSunanvesuit 9 asmild
INFIAUAENBUVDIIUT 9 ausBIaTi luNEAT Y
fuanlunisuudauaiesdnsuesnud 9 axlduisy
NAnAIUT 21 Fusneu wasviduiaunsyedenuly
A1RAULTN

R ulA1135 15K UAISHERR 287501
F17aANUUUNAULUY EDD (Earliest Due Date), SPT
(Shortest Processing Time) tag CUC (Closet Unvisited
City) i iliinnatsalunisususandesdnem by
14 Hilus FaddowFeuideuiunadwivedisnisagiu
F919WKUNISWE AU EDD (Earliest Due Date) 13
5197 9 WUt TadnsTinty Tneanunsoaniiansiu
TunsuSusaaIesdnsandsnsiiu 21 $9lus 1 14

Flus seanandudndiu 33.3%

A15799 12 HANTIRUNISHARLUU EDD (Farliest

Due Date)
Job Order Completion oetup
Item Due Date Time
Seq (Pcs) time (Hrs)
(Hrs)
1 A 162,500 15/Sep/21 7.4
2 C 86,500 18/Sep/21 123.6 | 3.00
3 B 51,500 23/Sep/21 298.3 3.00
4 E 35,000 24/Sep/21 320.7 | 3.00
5 A 41,000 25/Sep/21 343.3 3.00
6 B 35,000 26/Sep/21 460.9 1.00
7 D 8,000 26/Sep/21 494.7 3.00
8 C 61,000 27/Sep/21 526.2 1.00
9 D 20,000 27/Sep/21 604.1 1.00
10 E 48,000 28/Sep/21 633.8 3.00
21.0
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Wevnignsreunuiivaue fluldanaununis
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UNTIAN WA, 2562 JUTI LHIDUNTNNIAY W.A. 2564 i
WU uAuITNITINNUNISNERLUU EDD (Earliest
Due Date) Tutlagdunuinisnisndnuwuu EDD (Earliest
Due Date) #l#lutiagtiutu 1inasulunisusuds
w3 09dnslasad e 23.28 Talussaiiou Tusasd
§a§aﬁﬂﬁﬁﬂLauaimﬂssqmﬁmﬂﬂg EDD, SPT way
cUC Mnasaulumsususaniosdnslneiads 14.83
Flusraiiou wiedndudndiuvesanfianasie 36%

1neLady

SETUP LOSS_(Hrs/Month)

Jan-19
Mar-20

#iaaniiinaua

JUN 7 neliUSeudisunaslumsusunuetesdns
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ORIGIR)
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W3 09NsananIn 13.25 Salussowiiow 1Bu 12 $alua
Aoy Andudndruveanandianas 9% Tusmeiiny
fifiarumainvatsunian wazldnatlunisusuds
W3 aensanasan 36 Plusdaiiow 1y 16.25 Halua
sauiou Andudndiuveaiaifianas 55% wazuin
fosaasulunsuiudaniesdnsvesnuiaun
FILANNTIAN WA, 2562 AU LAeUNINGIAY WAL,
2564 1dnanlunisusudandesdnsanasann 721.75
Flusmoiou 1B 459.75 Hlusradiou Andudadu
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A1519% 13 nMsSeuifisunaiansanlunisususs (Earliest Due Date), SPT (Shortest Processing Time)

\ATOIINT waz CUC (Closet Unvisited City) 1nUszenaldlunis
. p— A aa  do g .
S | Sty | sssiniunae o TUUNUKER Waza1nTsnsitausil wuiaunsagay
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