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Qualitative Techniques

AN INAA N
® Expert opinion
®  Market research
*  Focus gioups
® Historical analogy
.

Delpli method

Quantitative Techniques
=y = =
matiaEal3ina

* Time Series Methods use historical data extrapolated into the future.

maveannae 1 4o yannedaninnesnna lasdyygahiomnaziiionlueia

®* (Casual Methods assume demand is highly correlated with certain environmental
factors (indicators). Correlation methods, regression models, and econometric
models.
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NN IAUNVUBUN 531181 (Time Series Forecasting)
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NN SUUVUBUN 531181 (Time Series Forecasting)

o a | ¢ A P a ¥ L =
R T | auIAsIY ]]ilﬂ il (Demand) 1i 307 1HADINTAUMNVDIADIAUN AT
w9 edea o q. E o o a2 =
. 5 UER} ]Z-ﬂll"]]'ﬂﬁq! aNniane s Pﬁ«lllﬂ'i 11!‘]53 117 ﬂ‘|°|’i'°lﬂl°]5uﬂh\l§ a1l 1J lagnis PI“I&E[TJ§JI1NGL°|H] 1nUu

=) w1 1 noe= 1
Tivanalaan lﬂil 10819 lilﬁlllﬂJUlLFm iguc] Amnan

2 nEvienns iﬁLl‘]J‘]J wiail (Naive)

3000

*  nuwensauuuATRanuGeUedn A—

2500
11 (Simple Smoothing Average) \\/\/ D

, 5 2000
s AEvEnIEUUARaml G euny

1500

b 2
0293191900 (Weighted Smoothing

1000

Average)

500

o a2 = o
. eI EuuUl UG aunuLen g

T [1Ba (S : ;
liimFea (Exponential Smoothing) we. aw. fa we owa fle ae de aw

/‘&\ Cra); Copyright © SCM EEI
\\,Jf‘ © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

C% ) £ a a 4
Tasamsaivayulasdninlavadnd
p
ATNPATIHNTIVAUFIULAZMTMT DS (NW3.)

24



) vangmanisannsladannduavdnnaneiaussauljiznig

£ % a d
M3 linatanenIad

fﬂi!ﬁi’)ﬂL%ﬂﬁﬂLﬁ@Wﬂ?ﬂﬁﬁﬂ?WNﬁ@ﬁﬂTiEU’ENZTfu??I}W ﬂ:13ﬁmmwé’ﬂymzmmmmﬁmmﬂu

=) 1 a (4 dy
2Af 1AgULINITNTUIAIH

a 1 4 A Y a Y a1 A
® ﬁﬂﬁﬂi&ﬁﬂ’lu’)’l@ﬂﬁﬂﬂ (Demand) ¥199ANUADINITTUAIUDIAQIAUAIAIN

Q

J

ogz' a 1 A 9 a g =Y [ Y
® @Nﬁi]lj@]ﬂ?ﬂ')'l@ﬂﬁﬂﬂﬁﬁ'f]ﬂ'JﬁJ@'ﬂ\?ﬂ"liﬂ'l!ﬂWﬂl@\‘]ﬁﬁ"lﬂﬂJﬁﬂlﬂlﬂlZ!ﬂHLLH'JIHN

J

* uauyAgIuIglasinionudsamsauvesnaalianyazYeIngnIa

d
NINEINTUBYNINIIAT (Time Series Forecasting)

d:j a 1 o A 9 a 9 = ~ 9 A
GlUﬂﬁﬁlﬁﬂﬁﬂJﬂg@lﬂWu’ﬂqﬂﬁﬂﬂ (Demand) #¥1359AMUADINITAUAIVDIAAIAUAIAIN (GlJfJqu,ﬁ‘mJ

[ @ ] d! 1 =S o =) Qs: d? =) %
aﬂ‘ymzwuuﬂﬂummmwmwuiuiau 11 IﬂﬂﬂﬁNullﬂiu‘ﬂﬂu‘ﬂNM1ﬂ"Uuﬁi@ﬁﬂﬁﬂﬁﬁﬂqﬂNW

a8 TSy Uy 5019 A1Na1Y) malamzan ldun

4
®  MIsneNTalLUUUIDN (Naive)
J U ~ v A 1 ' . . A 4
® MEWNIALULANNAIYTVToUE1Y (Simple Smoothing Average) HIDNITNYINTY
! = A = .
HUUAURAUAADUN (Moving Average)
4 1 { (% 1 g’ £ . .
o miswenIalLUuAAAslsVTsLUU09TnD (Weighted Smoothing Average)ﬁ§6ﬂ1§
@ , ' ' ' , osv o . )
W‘c’nﬂ’imLL‘U‘UﬂWLﬂaﬂLﬂﬁfJuﬁLm‘UQNUWﬁMﬂ (Weighted Moving Average)

@ o g o 2 A
o mswensaluuulsuGeunuudng Iiiu®ea (Exponentail Smoothing)

C% ) £ a a 4
TasamsaivayuTagdninlavadnd
.
ATNPATIHNTIVAUFIULAZMTMT DS (NW3.)

25



nangmsn1sannisiaaginduasdnnatgisussauliiRnig

¢
DIINENIVUVUD UNINIAT (Time Series Forecasting)

3-month moving average forecast

Method/Calculation

Jan Feb Mar | Apr Iay

Actugldemand |y nog | gsg |4,425 | 975

Nanve forecast

1000 | 950 |1,125 975 Z Naive forecast ‘ (Previous month's demand)
3-month moving {Awerage of previous 3 months)
Fwerage 1025 | 1,017 Moving average

(975 + 1,125 +050)+ 3=1,016.67 (1,017}

£

{& 72 Copyright © SCM EEI
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NSNEINSUUVVIUN 5311781 (Time Series Forecasting)

Next demand will be weighted average of previous

Welghted MoYMg avetage periods. For example, May demand will equal

forecast
(3 = Apnil) + (2 « March ) + (1 « February)/ (3 +2+1).

dan Feb | Mar | Apr | May MethodiC alcuiztion

p
1,000 950 11,125 975 <, Actual demand
.

Actual demand

e )
et e 1000 | 950 [1125 | 975 | Ngiveforacast | Freviousmonth's demand)

z;{rg;ﬂ;! moving n | _,\-’ Moving average [Average of previous 3 monihs]
N @75 +1,125 + B0+ 3 = 101667 (1017)
Weighted / Weighted moving (Weighted average of previous 3 months)
g’:’oe‘:'a”;e 1046|1021 | average Bx975+2x 115 +1x900) + 3 +2 +1) =1,02083
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MINNIUUVD Moving Average
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Time Series Forecasting

Exponential smoothing forecasts

AVIENAGE = MVENATAINDUIIT + O (A9 53R BUIN-AIVEATEIReN )

Jan Feb | Mar | Apr | May Method/ Calculation
Actual demand 1,000 o0 (145 | a5 \: Actual deman
Najve forecast < Malve

1,000 | 980 (1,125 EIE [Previous month's demand)
. forecast
Z-month moving o i (Prerage of previous 3 months
average 105|107 1 Hosng (9?5 +3 125p+ 950y ~3 =1 01)6 67 (1,017
~_average ¢ % ) o (L.017)
h,-’r\:s\i,?:;ed i s Weighted (Weighted average of previous 3 months)
average 2 z ., MOVING average | (3 x 975+ 2 x 1,125 + 1 x 850) = 3+ 2+ 1) =1,020.33
Exponential Todor | 1007 /- Exponential Prev. forecast + Constant™ x Prev. forecast error: 1,040 +
smoothing £ : smoothing 0.2 (975 - 1,040 =1,027
"Previously caloulatedforecast “Constant =02
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Time Series Forecasting
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45

43

41

39

37

Demand

Period
35 T T T T T T T T T T T
9 10 11 12

-
38
w
o
[4)]
-]
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| ——Actual —* Alpha=01 —* Alpha=04 |
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3 I (v A . .
m3nennsalaaliisySuiSeunun Exponential Smoothing
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Time Series Forecasting
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Time Series Forecasting

F
Linear Trend Equation

af
w A

t ! e - 119’
A1 a lfz b AN1TDN Iendu

Aun1suu Ty Ui

_m -y
F,=a+ bt OO
R t QZM

n

* F=rmennsoily peried F =dmenniailu Period t
t

® t= Period t = W1LIUAUI AN TN T
* a=Value of Fatt=0 a=9ARALNU Y 18 t=0
* b= Slope of the line b=f1A210TU
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d (Y]
MINENNIAHIUNMULIFUATINANNTY (Trend Equation, Trend Line)

E—
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/

Aol

10 11 12 13 14 15

es.t‘ a 1 J A
ﬁﬂﬁiligﬂﬂ?l!’ﬂ@ﬂﬁﬂﬂ (Demand) 390714

q

<

Y a2 Y Ao Y @
@mmiﬁuﬂmaﬂymxLﬂuuuﬂuummzﬂu

9
3

P} AA o = A Y
YoyanNanyusFUIUKIeaIAad TurIwan
8 [ A I [ {
nivuluseu 13 dudu dnvaz Tagsiun
A 9

9
‘Iq)'JLl%‘Ll‘Viii’)QTQ’Q\?%@QLﬁuﬂ§1W1HGM’NL’Ja1

dy ~ 1 9 Y
I1IUIUU LTINN uu’ﬂumawam

FUM I HUNIVUIFUATS (Linear Trend Equation)

29 ¥ 1 ) 9 A v Aaq ¥
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U

y=F =a+b(t)

9

A auay b asan ldaail
s 2-D Dy
N -’

a:w or y-bt

1 o .
F,= A1Ne1n 391 14 Period t
t = SIUAUMVIANIINTNINIT DL
o A
a=AAAUAU Y 1D t=0
b = AIANUFY

n = 31UIY Period

y = goavieluuaaz Period
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Time Series Forecasting

Week Unit Sales o s
ganana msminluada 10 d1lanidly
1 700
2 724 daa1311 linennaseaaaali dlas
3 720 i 1z,
4 728
5 © 740
: 742 Linear Trend Equation
7 758 . )
8 750 TUNTLUY LHULU DT UA T
9 770
10 775
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Time Series Forecasting

800
780
760
740
720
700
680
660

Sales

Unit sales

o

‘ . . ‘ ‘ . . . Wgek
2 3 4 5 6 7 8 9 10 " 12
y,, = 69940+ 7.51(11) = 782.01

¥, =69940+7.51(12) =789.52
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$170819NTNENNIAUAAUM S NIV LIFUAS

a vy ) S w 9 ' P ) P
goavueau i 5 dlaninluaanisie Idmaineinsal luddarvian 6 uag 7

MIATUIUAINE
dlawi Sales (y)
1 150
2 157
3 162
4 166
5 177

[y d
A20819NMINENNITAALANM T TUNIVLIFUAT

#lmu t? Sales (y) ty
150 50
2 4 17 314
5(2499)-(15)812 ;
; . s 155 - (2499)~( )(t—z ):63
5(55)(15)
4 16 166 664 : -
812-6.3(15
— g=B12703U05) e s
5 25 885 5
St=15 | Y =55|2v=812| Y =2409
y = 143.5+ 6.3t
(207 =225 |amennsanluddaning = 143.5 < 6.3(5) = 181.5
Aamennalludlaning = 1435 < 6.3(7) = 1876
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Time Series Forecasting

o MimuyAsiunedoan (Demand) n3onnudeinidudiusinainidnyms
Yodgg1a

o dnmndnumznmianaoulnivesdoyaluizosdu Tasazinaninaainniim

ulsfuapaggnia Gondl mMITnI Nl sAUNINATINGAN1a (Seasonal

Variations Analysis) ¥ Jilﬁi%ﬁ%ﬁﬂﬂﬂ 10 (Seasonal Index) Wudriadnuaznig
& = o o = & ] = a =t & P

waonln Tasmmndaymilusisfouss 1daundamasun 12 Meu nie

madeyadlunalasnmezl¥aimasnaoun 4 lasmna
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Time Series Forecasting

dayalusdnvassanmnelunaay Quarter vasdu1lszinnunadulddang
duans hivensoiseaneuoadudidana 1 1uiln 5 uanniy Quarter

Quarter Year1 Year 2 Year 3 Year 4
1 45 70 100 100
2 a3 ara 585 725
3 520 590 830 1160
4 100 170 285 215
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d a A
ﬂ1§Wﬂ1ﬂ§m!!Uﬂﬁi’]ﬂﬁwa€!@ﬂ1ﬁ

A qul a v 4 A 9 a Y A o
"luﬂimmmaw@gmmqﬂam (Demand) NIDANUADINITTUANVNANANANHUSUDIHAN A
= [ A 9 ;’;' = A a @ =) 1
ﬁﬂ’l&lTﬂﬂ‘]elﬂwﬂﬁlﬂﬁ@ul‘lﬁﬂﬂlﬂﬂﬂlﬂl}laiuﬁg83?{1!1@EJﬁ]ZiJNa‘ﬂ!ﬂﬂﬁﬂﬂﬂTmu‘lJiN‘l!"’ll’f)x‘]f]ﬂﬂ?ﬁ 138N
a 4 v A a .. . 4 Yo A
mi’JLﬂiWWﬂ’ﬂml‘ﬂiNu‘i/]!,ﬂﬂiﬂﬂi]@,ﬂm (Seasonal Variations Analysis) c}fﬂi}ﬂﬂf%uqama (Seasonal
I v v W A ~ 9 I A Yo A [ A
Index) Lﬂummaﬂymzmimaaullm IﬂfJ‘V]W'lﬂ‘llf]i;ljalﬂui"lﬂlﬂ@u%%i%’ﬂ“ﬁuﬂﬂﬂ'lﬁ UBDILLAASIADU

Y a9 9 v 1 9 A A 9 | [ 4 Yo A 1
Iﬂﬂ@’]ﬂﬁaquﬂlﬂyjaﬂ@uwa\iaﬂ’]\iu@ﬂ 24 190U 1’i5@W1ﬂmﬂgalﬂui1ﬂﬁﬂﬂ’lwfl]gblalfﬂ(’]fua@jﬂ']a RN
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dlai Iagonndoalidoyadoundindiatios 2 1o nio 4 dilans

C% ) £ a a 4
Tasamsaivayulasdninlavadnd
.
ATNPATIHNTIVAUFIULAZMTMT DS (NW3.)

35



nangmsn1sannisiaaginduasdnnatgisussauliiRnig

d
NIV VIHNIIIAN

Time Series Forecasting

1400

1200 -

1000 -

800 -

600 -

400 -

200 +

Q — —
1T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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Time Series Forecasting
2500
2000 |
1500
*
1000 | .
y = 420x + 500
500 - R?=0.9692
0 : :
0 1 2 3 4 5 6
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1 a ¢ g Y 1
Joyaluodnvessonuielundas Quarter vosduMszmnnniailulidmsrsdiuas 14

L4 A Y o ' A
Wfnﬂﬁﬂ!ﬂ@ﬂﬂ]]ﬂm@ﬂﬁUﬂTQ\iﬂa1’31uﬂm 5 UyNAY Quarter

QUARTER
Year QUARTER 1 QUARTER 2 | QUARTER 3 | QUARTER 4
1 45 70 100 100
2 335 370 585 725
3 520 590 830 1160
4 100 170 285 215

4 o ' [ < v a
iioihdoyaseavislungas Quarter ounds 4 Tu1 Plot n5 1wl azirin1d1 seaviedudlu
A AaAa A d' 9J d‘ 1 = d' d' c;
pAaliantnavesggmanuneIves iesnnluuaazl seavisazuiniigalu Quarter 1 3 nazandia

Tu Quarter N4

1400

1200

g9AVIBVDI Quarter 3 VBILAAZA

1000

800

600

400

200 S

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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Time Series Forecasting

Quarter Year1 Year 2 Years | Year4| Average | Index
1 45 70 100 100 78.75 0.20
2 335 370 585 725 503.75 1.30
3 520 590 830 1160 775 2.00
4 100 170 285 215 192.5 0.50
Total 1000 1200 1800 2200 387.5

) Period average sales
Seasonal Index =

Ave sales for all periods

Copy 1Barmaichai
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Time Series Forecasting

o Projected Annual Demand

1550 =420(5)+500 =2600

. y = 420x + 500 Average Quarterly Demand

R?=0.9692 = 2600/4 = 650
Quarter Seasonal Index Forecast

1 0.20 650(0.20)= 130
2 1.30 650(1.30)= 845
3 2.00 650(2.00) = 1300
4 0.50 650(0.50)= 325

Copy Right@ 2 Barmaichal
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&
mMsnennsailaaly Seasonal Index
MIANUADININABUADY Quarter NOU AU

78.5 = 45+70+100+100/ 4

ANUASINIIA BLFaT Quarter

Quarter 1 Cluarer 2 Cluzrer 3 Quarerd

Auade 78.75 503.8 773 192.5

méfﬁyﬁqg]ma (Seasonal Index) 11910

Y { 1 Y { :;l 1
mmmqmimﬁmmaz Quarter/ﬂ'lﬂ’)'liﬁ]ﬂﬂﬂ1imaﬁl MHUAAD Quarter

Quarter | AU Seasonal Index
| |787vsss 0.20
s 503.8/ 387.5 1.30
3 775/387.5 2.00
4 192.5/387.5 0.50

& Y
msnennsailaely Seasonal Index

L4 Y A
® ﬂﬁWﬂ'lﬂimﬂ’ﬂil@]E]{Iﬂﬁ‘]JVl 5 LNAYN Quarter

0 Y & ¥ a A v Y Y '
o dnuanudensluili 5 it lasdenlnnataiminsauiudeyannudesmsaell

D.

9 9 1T A @ A ;{ =2 A J 9 = 14
° mﬂﬂjagammmqmmaﬂuaﬂymzmmu UMININTAUANUADINMS TUTN 5 A28

Y Y Y A a Yy ¥ 9
Taduuun Tdunesure ludrtnedu
1 A 9 Ay a [
® ﬂ1lﬂﬁ8ﬂ31uﬁﬂﬂﬂ151uﬂ‘ﬂ 5 919 Quarter = 2600 /4 = 650
' 9 A ' ' ~
® A1nuAINI 1IN 5 Lenaw Quarter 911 Seasonal Index UDULADY Quarter x AURDY

Y pRrpa| 1
ANUAIN3 1uTIN 5 fo Quarter
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[ ) v W @ o
DN ITVHDUDIASAITHAHN Hﬁﬁzcﬂfhﬁﬂflllﬂi

MINEN TV ITEANENITUT T2 1977015 (Casual Model)

Leading indicators are long-term cyclical
trends such as

o La,—_l_—%" S =
Wumswennsanvuiududs Taamsm
AumaaNudIniuG lasdinliniadnide

nnna (Leading indicators) 81113 o4l Housing starts

N1aAIANZIaNINeA

Construction contract awards

Automobile production
Farmincome

%, S 3B
Y & koA Steel production
0. I &
% @ %

% @
' .’,"._%«‘ Gross national income.
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7 () v @ Y]
NI NENDIVUUDUDIAEAITHTUN uﬁﬁzﬁ'j]ﬂﬂjl!ﬂﬁ

Curve fitting

#anud
250

200 —

150

100

30 Y = -5.7133% + 202.3
R? = 0.9762
0 : T T T T T T T T T

$6 %7 $7 $7 $7 $8 $8 $8 $9 $9 39 $9

A
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d [y v v d Y]
ﬂ"ITINEﬂﬂim!!‘iJ']Ji’)1ﬁﬂﬂ313~lﬁ3~lwuﬁﬁ$“r‘i'j1\‘iﬂ3!lﬂ§ (Casual Model)

4

o Aq YA a Y . . [~ AR v W
GI’JLUUU‘VIGI,“Hﬂ@ AUNITOADDULBIUTUNTI (Linear Regression) Wumswernsalnvunuals

@

(% s L o t o 1 Y
Iﬂﬁlﬂ'lﬁﬁ'lﬁﬂﬂ']iﬂ?'lﬂﬁuwuﬁ ﬁﬂ@]ﬁllﬂiﬁﬁﬂﬁﬁﬂ?@ﬂ'lﬂﬂﬂ'l mmmiﬂumiﬂmmmamﬂm

[ 4

@ @ ' A o <3| 9 . . S o &£ g @
ANuduusaIna1Nanyusuannsiduase (Linear Regression) Iaeliauilsviadudlsawy
. v A W £ g @ a . v o Jdo o A
(Dependent Variable) nUdnAwsnuiluau1lsoase (Independent Variable) duwusnuluanyaen

] [ ] E4
edmlsdasznlaounlawdr wdwalddulsamunlaoudies wu anudesmsus Inalnduegniu
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Y KR o

1A Y S v =T
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¢ o o . d | o
DIINEIDN LD 'Iﬁﬂﬂ'J'IﬂJﬁ'?JWHﬁﬁzﬂ']Nﬂ’J!!llﬁ
gand alFoaluns X XY v
G (V). | Timan@iuum) ()
3168 5 25 1584 100,362
13922 26 6.76 361.92 19,377
198 30 1024 6336 39,204
1212 2 4 2424 14,689
2508 4 16 1003.2 62,901
2Y=1,026 2 X=1782 Px=63 | 2Xy=3825 | Xy =036

Copyright © SCM EEI

¢ ) VY L)
NNV U IASAITHA NN Hﬁﬁzﬁ'jlﬂﬂllﬁjﬁ

HANTE (WULIN)

350 -
300 1
250
200 A
150 1
. y=68.04x-23.416
100 R? = 0.9887
2 A lis e T lssnn (Wuum)
1] T
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ﬂ"li“l/‘lfﬂﬂim!!‘U']Ji’)1ﬁﬂﬂ313~lﬁ3~lwuﬁ§$“r‘i'j1ﬁﬁ3!lﬂ§

Iq9 9 1 Y v o d
fﬂi‘WEl'lﬂimGlﬂﬁ'lﬂ'lﬁﬂﬂ'lﬁlﬁuﬂ'ﬂuﬁﬂwu‘ﬁ

y=F=a+b(x)

. ny xy—> x>y
ny x’ = x)’
L2 ymhx

n

A
4o

A £ 9 @
a=fANUNU Y BITUNITLAUATIAA
b= mmam%ummgﬁ'umq

o Y Aq ¥
n= mmum@y’aﬂwmumi

L4

y = g9V NIINTU

x = lsoase
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ForecastError

MInenIal lamlaaizinnunaInmasuEe

mi3oufsuanuamamiaouresminnasaanumag e snng o lin
) S gy o = o 3y 2
doyaniz g iannumusalunisnensasuamnsoiinlnielszneuns
daduludendinuunmmnzanganazinnldlunsvenio
‘r‘ITJ]JJ‘r‘ImﬂLﬂa!’E]u“'UENﬂ1‘4'1-“|El1ﬂ'ifli (Forecast Error):

E, =A,-F

3 o = 1 =1
DINEINITININ mu“lﬂ MmnnuAammasuIziuay

o) o 9 = 1 di =1
] ]“l-*lﬂmiﬂluﬂﬂlﬂullﬂ AnnunmamaauIziduuin
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Forecast Error

Mean Absolute Deviation (MAD)

— Average absolute error il LﬂEi HAIUNAA LA ﬁﬁ] “ll‘l-’nlfi'l 1139
Mean Squared Error (MSE)

— Average of squared 6'1'1'01' b Lﬂﬁﬂﬂ NuaAIALIA ?iaun"] qaa0g

Mean Absolute Percent Error (MAPE)

— Average absolute percent error AN BN 1NN 19N ﬁﬁ] U L‘ﬂ uinle ] 1 uﬁ
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4 d
ﬂ]1Nﬂﬁ1ﬂ!ﬂﬁﬂumﬂﬂﬂ]5‘wg]1ﬂ§m Forecast Error

MAD, MSE, and MAPE

¥ Actual — Forecast
MAD =
n
3 ( Actual — Forecast) 2
MSE =
n - 1
ctual — orecast ctua
MAPE X Actual F / Actual*100
n
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MAD, MSE, and MAPE
. ‘ Avduyrad | Avdnysaluad
AR YAAT | AIHUARIA | AITHAATA
LRamud _ ; . 5 189A1H | % ANIAAIA
118939 | wainsed | wdew LABE j "
ARIALARD A
oA, 200 225 -25 85 25 |55
1.9, 240 220 20 400 20 8.30
i 300 285 {Iis) 225 2 5.00
LELEL 270 290 -20 400 20 740
WA 230 250 -20 400 20 870
1.8, 260 240 20 400 20 7ieo
.6, 210 260 -40 1,600 40 19.00
an. 275 240 36 1,225 35 12.70
533 15 5,275 195 81.30
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MAD, MSE, and MAPE

Ao ldaano 11n

Mean Absolute Deviation (MAD) = 5,275 / 8= 659.40

Mean Squared Error (MSE) = 195/ 7=27.85

Mean Absolute Percent Error (MAPE) = 81.3% /8 = 10.2%

Tasamsmivayulasdninlavaand

¥
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Y 1 9 a Y A a dy Aa ~ o A Y ~
G]"I'i"l\iﬂ”I“Llﬁ"l\iLLﬁ'ﬂ\‘I"lJ@HaﬂiMTmﬂ’NﬂJﬂ@\‘]ﬂ"ﬁﬂlﬂﬂ"Uuﬁ]ﬁQL‘VIEJ‘]Jﬂ‘]J‘]Ji?JWﬂ!ﬂ'J"I?JG]’ENﬂWﬁVI

SNy A o 1 A 7
NWYINITU 11'] LW@HWNWWWﬂWﬂ'ﬂMﬂ@1ﬂLﬂﬂﬂuiuﬂWiWﬂWﬂim

Adnysnl | Aduysnlaes
. T | d3 | ANARIA | ANARNA
LARALN _ ; y y YAIAINN % ANNARTA
STHLEN WeIngod LARAL GRED y y
ARNALARDL LAARU
U.A. 200 225 25 325 25 1.55
N.N. 240 220 20 400 20 8.30
qa 300 285 15 225 15 5.00
L8, 270 290 -20 400 20 7.40
n.A. 230 250 -20 400 20 8.70
0.¢l 260 240 20 400 20 7.70
n.A. 210 250 -40 1,600 40 19.00
Q.A. 275 240 35 1,225 35 12.70
59U 15 5,275 195 81.30
aadlananelii
Mean Absolute Deviation (MAD) = 5,275 =659.40
8
Mean Squared Error (MSE) = 195 =24.40
Mean Absolute Percent Error (MAPE) = 81.3% =10.2%

1 1 dya' 9 Q' =
ANUHATU IUDYYIA
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Tracking Signal

Cumulative sum of error

Trackingsignal =
Mean absolute deviation

. (Actual - Forecast) 200
MAD 160

“Tracking signal (@104 Bias Y8 1M 5¥aAsa1A1 himaas lnmnandnidetiesniimaia
IaglnAszadn + 3MAD 03 = 3 MAD

aandnavzimiua 13 9181 Tracking sienal Apaagi + 4 Alszinm 3 dnndasnnnaszin)
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Tracking Signal (TS)
. . [ Y o A . £ a A A a ;{ =
Tracklng Slgnal L‘]J”L!ﬂ"li’)@ﬂDﬁJaTL’EJEN (Bias) $9LNANIDINNITANINADIAUAFDUNNAVUNNIT
] =1 A A d‘w Y 1 2K o 1 1 1 o A
LLANLINDYNUIS VY ’Hi’f]llgﬂl!’ﬂﬂ‘ﬂﬁﬂmﬁulﬂ Iﬂﬂfﬂ TS BUNYDIDATIAIUTSUINATIAIIUAUDYIUD

Jou 1 { 1 4 d o Y
ﬂ"li‘WEJ"Iﬂimﬂ‘]Jﬂ’lLﬂaﬂmﬁ]ﬂﬂ’lﬂ?’lilﬂﬁ’lﬂlﬂﬁ@uﬁﬂuim muamhlﬂmﬂﬁumi

Cumulative sum of Error

Tracking signal =
Mean Absolute Deviation

Z (Actual - Forecast)

MAD
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=y
D TIIHafA 33U
Aggregate Planning Schedule
1 2 3 4 5 B Total

Inputs
Forecasted demand 24 142 220 180 136 168 870
Workforce level 120 158 158 158 158 158 910
Undertime 6 0 0 0 0 0 6
Overtime 0 0 0 0 0 0 0
Vacation time 20 6 0 0 4 10 40
Subcontracting time 0 0 0 0 0 6 6
Backorders 0 0 0 4 0 0 4
Derived
Utilized time 94 152 158 158 154 148 864
Inventory 70 80 18 0 14 0 182
Hires 0 38 0 0 0 0 38
Layoffs 0 0 0 0 0 0 0
Calculated
Utilized time cost $376,000 $608,000 $632,000 $632,000 $616,000 $592,000 $3,456,000
Undertime cost $24,000 $0 50 $0 50 $0 $24,000
Overtime cost $0 $0 $0 $0 $0 $0 $0
Vacation time cost $80,000 $24,000 $0 $0 $16,000 $40,000 $160,000
Inventory cost $2,800 $3,200 $720 $0 $560 $0 $7,280
Backorders cost $0 $0 30 $4,000 $0 $0 $4,000
Hiring cost $0 $91,200 30 $0 $0 30 $91,200
Layoff cost $0 $0 $0 50 $0 $0 50
Subcontracting cost $0 $0 $0 $0 $0 $43.200 $43,200

Total cost  $482,800 726,400 632,720 636,000 632,560 675,200 $3,785,680
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Aggregate Plan to Master Schedule
Production Plan

Product Family A July August September October November
Working Days! Month 22 21 23 20 19
Approved Production Plan 22,000 21,000 23,000 20,000 19,000
from S&0OP
__._-—-——m
Master Production Schedule: DemaW f w.\

MPS Week 40 41 42 43

ProductA1 1,000 1,000 1,000 1,000

Product A2 500 1,000 1,500 2,000

Product A3 1,500 500 300 1,500

Product A4 2,000 2,500 2,000 500
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Master Scheduling
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Master Scheduling Process
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}

S=ALUeIFUA ARG

(Inventory Level) UTnadaudinandangalui an Adage

MSHENAal (Awvailable to Promise)

(Forecast) Uszinamsdinaduinng
WHUNGHaA (Projected Inventory)
(Production Plan)

FuLaznamdNaa

}

M3dI%F0INGNAT _
Pannadnidunani

(Master Production Quantity and Time)
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MIVAMTIMINAAKAN (Master Production Scheduling: MPS)
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MPS Planning Horizon

* PaUrAY0Ina1 UM INIAUNITAAATAN ATz UAGNINIUTgAT
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Planning Horizon 12 weeks A |(LT=1)

(LT=6) C |[(LT=5)
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v
U

Faalun1591906% (Planning Time Fence)
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Demand Time Fence
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silnuwve s sramswanvan

Master Schedule
Item: K Safety Stock: 0 Demand Time Fence: 3
Description: Commercial Generator Unit Planning Time Fence: 8
Lot Size: 50 On Hand: 50 Lead Time: 2 periods
Pericd 112 |3| 4|5 |6 |7 |8]|89
Forecast ) 20| 22| 21| 25| 24| 23| 21| 21| 25
Customer Orders 19| 17| 151 11| 8| 5 2| 1] O
Projected Avail. 50
Balance

Available-to-Promise

Master Production
Schedule Receipt
Master Production
Schedule Issue

d = [
ﬂﬂﬂﬂi?jﬂﬂllsllﬂx‘]ﬂ'Ii'l»“]ﬂ1ii>~laﬂ‘ﬂﬁﬂ

Master Production Schedule Components

Customer Order ﬂolﬁl'Jél thiiilﬂ"UENg]ﬂﬁl

Forecast toa1ti lsmensaild

Projected Available Balance (PAB) 9113 UAUA AR danmadiagiilundas
petiod TuauIAA

'
o =

Available-to-Promise (ATP) UTinaidudimandands hifignd1dade (available to
promise, ATP)
Planner A0 Fdoyadinan Tunmsnanuinziumdgolmi 1dnieliTas

dnlTua ATP mnnd 0 udaehdumdedudmandimeanionelinognii 18

Master Production Scheduled Quantity 9119 undanan luimazrianal
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MIMUIUK Projected Available Balance (PAB)

msﬂu Demand Time Fence
A115Y Period ﬁ 1

PAB = Current On-hand Quantity + MPS — Customer Orders

193210 Period N 1

PAB = Prior Period PAB + MPS — Customer Orders

After The Demand Time Fence:
PAB = Prior Period PAB + MPS —&%51 Period 1 1

PAB = Current On-hand Quantity + MPS — (Greater of Forecast or Customer Orders)

11939910 Period N1 1

PAB = Prior Period PAB + MPS — (Greater of Forecast or Customer Orders)

MIATUIUH Available — to — Promise
fi’Wi%J‘]J Period ﬁ 1

ATP = On-hand quantity + MPS receipt quantity — Sum of customer orders before next MPS

@113 Period 9 9 (ATP azida¥am1zlu Period i3l MPS Receipt 111111

ATP = MPS receipt quantity — Sum of customer orders before next MPS

C% ) £ a a 4
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Item: K

f10813: A1519D1IWAA AN

Master Schedule Example

Safety Stock: 0

Description: Commercial Generator Unit
Lot Size: 50 On Hand: 50

nangmsn1sannisiaaginduasdnnatgisussauliiRnig

Demand Time Fence: 3

Planning Time Fence: 8

Lead Time: 2 periods

Period 1 2 3 4 5 ] 7 8 4]
Forecast 20| 22| 21| 25| 24| 23| 21| 21| 25
Customer Orders 19 17| 15] 11 2] 5 2 1 0

Projected Avail.
Balance

50

Available-to-Promise

Master Production
Schedule Receipt

Schedule Issue

Master Production

@19813: M T1IN1THAATIAN

Master Schedule Example

Copyright © SCM EEI|

For questions 7 and 8, use the following example for a make-to-stock environment.

Onhand: 20 Planning time fence: 7

Lotsize: 30  Safety stock: 5 Demand time fence: 2
Period 11213456 7([8]9
Forecast 20| 20| 20| 20| 20| 20| 20| 20| 20
Actual Orders 18| 15| 27| 10| 10 8] 6] 5| 5

PAB

20

ATP

MPS Receipts
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¥
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M0819: MITNNMINANTAN

ltem: K Safety Stock: 0 Demand Time Fence: 3
Description: Commercial Generator Unit Planning Time Fence: 8
Lot Size: 50 On Hand: 50 Lead Time: 2 periods
Period 1, 2|34 |56 7/ 8]°9
Forecast 20| 22| 21| 25| 24| 23| 21| 21] 25
Customer Orders 19 17| 15| 11 9] 5| 2 1 0
Frojected Avail. 50 | 31| 14| 49| 24| o] 27| | 35| 10
Available-to-Promise 14 15 43 49

Master Production

Schedule Recei_pt 50 50 50
NestorProdueton 50| | |50 | 0
DTF PTF
Exercise 2
On hand: 20 Planning time fence: 7
Lot size: 30  Safetystock:5 Demand time fence: 2
Period 1 2 3| 4 5 6 7 8 9
Forecast 201 20| 20| 20| 20| 20| 20| 20| 20
Actual Orders 181 15| 27| 10| 10| 8 6 51 5
PAB 20
ATP

MPS Receipts
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Multilevel Master Scheduling
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Multilevel Master Scheduling
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Multilevel Master Scheduling
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Multilevel Master Scheduling 11J1tn30iaN ]
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Compact Assembly (Top-Level)
Car Product Planning
[
[ [ [
Engine Transmission Tires
1.0 10 40 Subassemblies
Body 4¢yl 6Cyl Manual Auto Radial Bias Master
1.0 0.70 0.40 0.35 0.75 0.85 0.20 Schedule Level
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Planning and Control Hierarchy
i R —-[ Strategic Planning ] c
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Manufacturing Planning and Controlling

Marketing Plan mnwuuw%onaqnﬁ Financial Plan
. r— 3 =
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MINWAUANUABIN I I ¢ (Material Requirement Planning)
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Material Requirements Planning

Master
production
schedule
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Product Material Inventory
Structure o | requirements | e record file
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Work Purchase Notices
orders orders
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pg oA NuTlszaninavesmsduiiuauszuy MRP uazildedingnnlnududoya

o v A 9 | tY a . ' A =
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uiluvaiaan vz iannInas
DESCRIPTION INVENTORY POLICY

ltem ' Pressboard | Lead time 1
ltem no. 734 Annual demand 5000
ltem type Purch Holding cost 1
Product/sales class  Comp Ordering/setup cost 50
Value class B Safety stock 0
Buyer/planner RSR Reorder point 39
Vendor/drawing 07142 ECQ 316
Phantom code N Minimum order gty 100
Unit price/cost 1.25 Maximum order gty 500
Pegging Y Multiple order gty
LLC 1 Policy code 3

Copyright © SCM EEI

uiluvaiaan vz iannInas

PHYSICAL INVENTORY USAGE/SALES
On hand 100 YTD usage/sales 1100
Location W142 MTD usage/sales 75
On order 100 YTD receipts 1200
Allocated 75 MTD receipts 0
Cycle 3 Last receipt 8/25
Last count 9/5 Last issue 10/5
Difference -2
CODES

Cost acct. 00754

Routing 00326

Engr 07142

Copyright © SCM EEI
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ufludeyaamuzagningds

@ [

F A ~ A o Y A
. UpyanagaenainuaasTauzaziimnlasuilainasaal (Status Data) 91ANTTUINTD
M3180DNWAYAIAA

— UNUMSAY (Planed Order Releases)

[

— ﬁﬂﬂﬂﬂﬁﬁiuﬁﬂ (Inventory on Hand)

[

—  Ja931I19MI 9 (Materials on Order)

(3

v 9

—  yidgaenadnsonld (Available Inventory)
1 = 1 & [ 9 A A 9 Y] v 9 ~Aq Y
- awpnnqurindu Inaudeyanneidesiuiladeaiums namuin g luszun MRP
—  YIATUMIAN (Lot Sizes)
— 9292111 (Lead Times)
@ (24 A [
—  szaudaenonulanane (Safety Stock Level)
—  9AI1UDUTY (Scrap Rates)

_ daswma'ld (Yield)
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Output Y9iN153 14 !!NHﬂ’JﬁngljﬂﬂﬂTi%]lﬁﬂ
MRP Outputs

o waldnnazuy MRP azaaninugiio sy fiduasadmuanslunsiam
ﬁﬁﬂLL‘.ﬁﬂ:z‘ﬂﬂﬂ]‘ﬂ‘léﬁ]‘lf,]ﬂﬂtﬁﬂﬂﬂumlmﬁﬂﬂ’alilﬁl'ﬂﬂﬂ e MPSTundazanar Faina:
inswlasunlaiaiuaasana mﬁNﬁaﬂzirﬁiﬂuﬁ1-;msn’lfrﬁﬂhmjﬁ'ﬂ1-;;”[umi
daaulalumsdwiumsdmsdanaiagaima e aim

= uwuﬂ1';3’3&75%611?@5}’334%
— ludaieniedman
— nunlasulawsmma

— Apyadouyidganay
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NIZUIUNIFUDI MRP

: i S ﬂs‘ = 9
s gzGumnuiEn 1asud 181350 (Customer Orders)‘lﬁt‘l imaszinanudodnis (Forzcasts)
T ¥y i &g = ar
Tudazarmar aimsdsznana laglddeyaniailumsiaiasianisnantan
MEPS (Master Production Schedule)

+ apsazhieyanudhadaialanswdmnudeansdagaundazdninsianis BOM (Bil
of Material) nazas 15 nmiagavndaiioglu Inds 1a8aa1n Inventory Record Wiapan
AuduignAdaIng

*  Wammnimang l‘lJ‘ﬂJyﬂiqg'c?I MPS , BOM , Inventory Record VAN INWHUAN AN ﬁ?h?;]
(MRP)

1%

L e : 4y
— lunsamingasainsdiwelitheiaze dagemindnauiiaumaznaindeins
— lunsainiaqasaiimidiwanliidhendanumumadindga lnalin1siaaiin waz

draumaiinu
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PIFNWHUANINADIN I IAG: Output

o A a4 4 a < Ao a o 4 A g
UHUMTTINDIoaINae (Planed Order) Wunkunivualsuavaznar lumsdsdenieds
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o & A o a J A o @ q YA g & A o A o ' o
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7119’13

= o = A AN Yo 9 &
msnlasunlaaunumsde vueds manlasunlassiens luumun ldsmualdsusia ms
v v Y v ' v
USunlasusenmsvesludiFonsodanann laoon linounii wu msasuulassuna
M = ) [ M A A o I 9

M Mslasumlasiuimvuadaueunu Msrzas ludInuHse Mmysaanludeau wudu
Y Y

MatioTaungu1INMsIna1519MsHan 11 (Rescheduling) In1senianniovzanaiulu

A5 19INITHAAYAN

Poyaan Uz HanAINAT

nszmumimmmnnuwummﬁmmﬁﬁ@ (MRP)

NIZUIUMIITUAUVDINTINUAUANNABINS Ta9 (MRP) Ap m3tiudideyagszun MRP

Uszneudlesemsgadoyaidiny 3 ga Aoyadoyan1519NITHAAYAN (Master Production

Y

v A Y]

Scheduling) tiludeyaiy¥s1en3iag (Bill of Material File) tazuiludoyadniuziiagaing

. a v o Y A A | v o A
(Inventory Status File) Iagaisnumskaananmviigiowiudiiunaouszuy MRP
q’j o Y 1 A A A aw 9 a A A
warua Taefvuathvineliszuy MRP ns1wies lsAedesiuiindesmnan iehse vy
Y o @ o I ¥ Ay ! 9 o A o
MRP 9z Idimsnaunumssamiaguild ldmmndesns daundudeyatigdsionisiae
(Bill of Material File) uazuﬂu%’ayjaamuzﬁﬁamﬂé’a (Inventory Status File) dgaivayu
{o o 1 ) @ o [ a o s a [
asgumansuusemssiuiunnudesmsigadmiusdasuannszyluasumssaanan
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k7 % v v

ﬁ]ﬁ!ﬁﬂﬂﬂ]ﬂﬂﬂ‘ﬂ)Nl!N‘l-!ﬂ'J1NﬂE]<‘Iﬂ]‘i’Jﬁ’ﬂ

* n :lmﬁaam‘sﬂﬁ'm"fu (Gross Requirements)

*  i1iHANIFUDI (Scheduled Receipt)

* AN Aol (Available Inventory)

* Jmﬁmmiqﬂ%’ (Net Requirements)

*  SUVRIdI (Plan Order Receipt)

*  ygumsaanly ?l.%'{-i (Plan Order Releases)

. iJ%‘mmﬁgnﬁ’ﬂms (Allocated Quantity)

* g aanan aahu ﬁi:l (Inventory on Hand)

*  misiadlhvnagumsia (Lot Size Decision)

*  Fuahuims (Service Parts)

& 72N Copyright © SCM EEI
\M © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

ﬂ1‘§'l¢]ﬂ'l§3'lt]l!ﬂuﬂﬂ'lilﬁﬂtlﬂfﬁlﬁﬂ

MRP Matrix

Item Period

Lot size

Gross Requirements Denved from MPS or planned crder releases of the parent
Scheduled Receipts On order and scheduled o be received

Projected on Hand Beg Inv Anticipated quantity on hand at the end of the period
Net Requirements Gross requirements net of inventory and scheduled receipts
Planned Order Receipts When orders need to be received

Planned Order Releases When orders need to be placed to be received on time

@ 72 Copyright © SCM EEl
e "_/ © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute
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Y U v v

IURINUNMTIWNUANINABINTIAR
¥ 9
ANNADINITVUAY (Gross Requirements) U101 8DATINANUADINITNINNAVDI TR

d! ] [ [} [] Y a =4 [ [ 9 9
s19ms lasiemanils laemniz luuaazsianar Taedslildnnsantaiagaindanionlds
[ d' ] 1 0'1 L= 9 =\
wagagnegsznindaniunniioaiisdla

]
% =

[ 9 v
MHUANS3 UV (Scheduled Receipt) nueds Jaqi lasimsdesdonsodewan lud og

FEUINMITOTUVINIZ A UMUa laanasnu 1A lureszeznaiveaumy

Waanandandonly (Available Inventory) 11804 1S1navesiagiieglundinieagszning

]
=1

msdei liaaeu lums 14 nanae luswdudinindedises (Safety Stock) Wio1/5unaign
Y . < 9
NTI5 (Allocated Quantity) 1 UAU
Y a . = a Y ' A
ANADINITGNT (Net Requirements) HH18DI YTNAANNADING HALFIWIAINUAY
9 1Y £ & 9 Yo o dy A o a
A0aN309Ta9318MININ Fided 1dTumdiFenTedinanneuaues
(% Ao . A o o @ ' = 9
UNUSUVSTIFa (Plan Order Receipt) 710 uHURiHuASWIITUAazTI8MINAITE 1A TN
HAAZFINIAVBITZHZIIAINIT LKL MITIMUALKUAINE1IABIdoARdonutou luyn
vy  Anywe v o . ' M v a & Y
et lddmuald Mamelunazmeven wu vinagumsd anudesmsgns iiudu
UHHM500NIUAA (Plan Order Releases) A0 uHUNfLAT LT dquUABzT oM INADITIINIAY
TundazaeavesszeznaINsNRy unumsoanludidesiarsanniug s uuwusy
@ o 1 9 ' o A Aq Yy Yo

Yo Tagaaneuarmihnugananiuien i Idsvvesnumy
Y31naigndnass (Allocated Quantity) 11803 Taqla 9 NoglundinioNogszninmyda ua

Y Yo o = Y1 9y = ¥ Yy = 1o N o
lagnueuldnuludsla q Nveveslidrmihiseudesuaniiowadslildineonvinads

Y
-

wivdagludSunadenanisldannsni 1414

€

U U

v A 1
Waanandaluile (Inventory On Hand) vieds 1uuiagitieglundeasnaua aelSuno

Q

=) 1 J Q'/

[ v a Y v o a { [ 19 1 1 [ {
ﬂ\1ﬂfl'l’)?]1i]fl’ﬁuﬂ1?]Qﬂﬁ\iﬁ1§€]\1llﬁ$ﬂih1mﬁ§]ﬂﬂﬂﬁiii’JiJ’EJQJﬂ’JEJLmthi’JiJ’J’(,’fﬂVI?JEJizW'JNﬁ'

Q U

(On Order)

U A U Q‘J . . . I v A 1 [ 9 A
ﬂ15ﬂﬂﬁ1ﬂ‘iﬂlu1ﬂ§uﬂ1§ﬂﬂ (Lot Size Decision) IJJL!ﬂTiGIﬂﬁu1%31%$'§ﬂﬂﬂ§ﬂﬂ'}1uﬁ@QﬂWi’q‘Vl‘ﬁ‘Vl
o Y ' o dy A o a Y a v A A o '
annaldidurnasumsdigeniodawan lasdels mwinamsdadulanernuvuiaguag

9
ﬂi@ﬂﬂquﬁﬂﬂlu1ﬂuﬁ$ﬁTﬁuﬂL’JﬁW

A ~ . o Aa ¥ A 3w 2 Yy & o
FUAIUUVINT (Service Parts) 'Jﬁﬂﬂilﬂﬂ'mﬁ@\?ﬂ'lilﬁil’EJUL‘iJU'Jﬁ?’]GUuEIﬂ‘Vl18 Gﬁﬂgﬂﬁ\‘iiﬂﬁl
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] 1
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¥V
o

VHEID HN ]ﬁ]Nl!NHﬂ]HWQ]}ENﬂ'Ii}J’ﬂﬂ

o anudemsiaaiudu azgnin i suliduanidensant (Net Requirement) gy
e Iﬂﬂrﬁiﬂﬂnmﬁaﬂ?}mmﬁﬁﬂﬂaﬂé'ﬂuﬁa (Irventory On hand) uaz fiagaztidiada
(©n Order) Tundazgaaa1 d1iiu Anudesmsgniveandasz iagauaianaaieg
dunsorimaa i

ANIABINTENT = AnudeIn s - viagaandiluie fﬁﬁ\;i:f‘li'j”lflflfﬂ + Safety Stook +

ﬁﬁﬂﬂaﬂé'aﬁﬁ'ﬂﬁn

o Himmnudesmagniianoaldinmnni gud asdesimesnludsdmiuingens

i udmamsAa iRnani qud il nowirgismanigaai in

9 2 & 5 1 3.1 f={ ar G A a1 ar
Anans nazvainaiaalugrmanivazgoan ihiluuaannailuiisdnisvanaidali
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Q U

(7 []

Requirements) @11SUIAANN 9 T1NITAIWFINIANN 9 THOUIAA LAINITATUINHITIUIU

Q9

o

Y @ ' 1 Y Y
ANUADINITITAAITIYNITAN ) N11!LL1713J6U93J@ m%iWﬂﬂTi’Jﬁﬂ

U
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[ v ) o < a . ) o o
4. andesmsiagiudugmir sy Iiduaudeamsgns (Net Requirement) dmsumsdalag

mMsnasandelsuawagaindeluile (Inventory on Hand) 18gN10g51319d9 (On Order)
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@70819013IUHHANNAD AN IR
MRP Example 1

Bill of Material
K
2 Weeks
|
| |
C(2) B(1)
1 Week 2 Weeks

Y éiv YV v = o
Sllﬂiqjﬁlmﬂ%]ﬂ‘lflllﬂ”i]'IﬂGl'IiNﬂ'lﬁNﬁGl‘l’iﬁﬂ 19i K

MRP Input: Master Schedule Data For K

Period 1 2 3] 4 5 ] 7 8 9
Forecast 20| 22| 21| 25| 24| 23| 21| 21| 25
Customer Orders g 18 17| 18] 11 9 3] 2 1 0
Projected Avail.
Balarce 50 | 31| 14| 49| 24 Q| 27 6| 35| 10
Available-to-Promise 14 15 43 49
Master Product_lo‘n 50 50 50
Master Productio

r Schedule Issue 2B < =Y

Master production schedule

Copy Righti@ Barrnaichal
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@ a a 1% a o 4 a
Gluﬂ"lﬁ'J'lxillwuﬂ'J']?ng}@\‘]ﬂ']ﬁ'Jﬁﬂﬁﬂﬂlﬁuﬁ]”lﬂﬁWi'NﬂWiWﬁﬂﬁaﬂﬂlﬂﬂwﬁﬂﬂﬂ!“ﬂ Iﬂﬂwfﬂ"liﬂl'la\‘]
Y A Aa @ 1 1 = o 1 Y
AITUADINIT wﬂmnghmannwwa%waﬂuumzmuam “IN‘ﬂ$Qﬂu13J1ﬂ§$’1)1§Julﬂi;fﬂ'J'lﬂJﬂﬂ\1ﬂ13
9
@ ) @ a o J @ 1 1 1
"’ngllu (Gross Requirements) TNIUAAANUNUASITAUAALITIYNITATNF NI N G]Gluf]u']ﬂﬁjﬂﬂﬂ'ﬁ

%

Auamswauanudesmsiagiemsan q muuiudeyaliniemsidg

U

Master production schedule

Period 1 213|456 7 9
Forecast 200 22| 21| 25| 24| 23| 21| 21| 25
Customer Orders . 19| 17| 15] 11 9 5/ 2 1 0
Sroloin b 50 | 31| 14| 40| 24| o 27| &/ 35| 10
Balance
Available-to-Promise 14 15 43 49
Master Product_ion 50 50 50
Master Production
|_ Schedule Issue 20 20 20
| L\
ltemB Lot Size=15
Ledd Time=2 1 2 3 4 [ T 8
Safety Stock=0
Gross Requirements 54] 0 0 || 50 0\ 50 | 0 0
Scheduled Receipts ’ 20 \
Projected Available 100 0|70 ||20 |20 \ o |0 0
Net Requirements \ 30
Planned Order Receipts \ 30
Planned Order Releases 30 \
ltemC Lot Size=150
Lead Time=1 1 2 3 4 5 [ 7 8
Safety Stock=10
N4
Gross Requirements 100) 0 0 [100 | O |100( O 0
Scheduled Receipts 100
Projected Available [100 | 0 | 100 | 100 | O 0 0 0 0
Net Requirements 150
Planned Order Receipts 150
Planned Order Releases 150

C% ) £ a a 4
Tasamsaivayulasdninlavadnd
p
ATNPATIHNTIVAUFIULAZMTMT DS (NW3.)

97



') wangmsnisdnnisiadginduasdnnangisussaudiiRnig

¢12091901513UHHANAD IN15IaA: MRP For B
MRP Example 1: MRP For B

ltemB Lot Size =13
Lead Time=2 1 2 3 4 5 6 7 3
Safety Stock =0

Gross Requirements 30 | O 0 5 | 0 |5 |0 0

Scheduled Receipts 20

Projected Available 100 |50 |70 |70 |20 (20 |0 (O |O

Net Requirements 30
Planned Order Receipts 30
Planned Order Releases 30

@208191133HHAIE901578A: MRP For C
MRP Example 1: MRP For C

Item C Lot Size =150
Lead Time=1 1 2 3 4 5 6 7 8
Safety Stock =0
Gross Requirements 100 0 0 100 0 100 0 0
Scheduled Receipts 100
Projected Available 100 0 100 | 100 0 0 0 0 0
Net Requirements 150
Planned Order Receipts 150
Planned Order Releases 150

Copy 1Barmaichai
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Low-Level Code

Bill of Low-Level|
Material Code
Level

‘ Product X ‘ ‘ Product Y ‘

J
J
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MRP Example 2

K

2 Weeks
|
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sHaszaAUm (Low Level Code)
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MRP Example 2

Item K LotSize=L4L

Lead Time = 2 1 2 3 4 5 6 7 8
Safety Stock=10
Gross Requirements 0 0 110 0 60 0 15 0
Scheduled Receipts
Projected Available 0

Net Requirements

Planned Order Receipts

Planned Order Releases

b = C i sra Barrnaichai
e 4 :
w © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute
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MRP Example 2

ItemM LotSize=L4L
Lead Time =1 1 2 3 4
Safety Stock=10

th
(=)}

1
(=]

Gross Requirements

Scheduled Receipts 30

Projected Available 225

Net Requirements

Planned Order Receipts

Planned Order Releases

Tasamsmivayulasdninlavaand

¥
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Item K Lot Size =L4L
Lead Time=2 1 2 3 4 5 7
Safety Stock=10

Gross Requirements 1] 0 |110] 0O 60 15

Scheduled Receipts

Projected Available 0 0 0 0 0 0 0

Net Requirements 0 0 j1ue] o0 60 15

Planned Order Receipts 110 60 15

Planned Order Releases 110 60 15

Ttem M Lot Size = L4L
Lead Time=1 1 2 3 4 5 7
Safety Stock =10

Gross Requirements 220 120 30

Scheduled Receipts 30

Projected Available 225 35 | 35 0 0 0 1]

Net Requirements 85 30

Planned Order Receipts 83 30

Planned Order Releases 83 30

3
{
74

¥
ﬂiuqmmwﬂﬁsuﬁugmuazmsmﬁmm (MW7)
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MRP Example 3
A
2 Weeks
| l
g c@) D(2)
1 Weeks 2 Weeks 1 Weeks
[
| l
C2) E(3)
2 Weeks 1 Weeks

% g Copyright © SCM EEI
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MRP Example 3

F
1 Weeks
I I
B D E
1 Week 1 Week 1 Week
I
| |
C(2) E(3)
2 Weeks 1 Weeks
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MRP Example 3

Item A Lot Size = L4AL
Lead Time = 2

Gross Requirements 10 100 10

Scheduled Receipts

Projected Available

Net Requirements

Planned Order Receipts

Planned Qrder Releases

Copyright © SCM EEI
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MRP Example 3

Item F Lot Size = L4L
Lead Time = 1

Gross Requirements 20 | 20 10

Scheduled Receipts

Projected Available

Net Requirements

Planned Crder Receipts

Planned Order Releases
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MRP Example 3
ltem C 112 |3 |4 5|6 7|8
Service Part 10 |10 | 10 | 10 | 10 | 10 | 10 | 10

Copyright © SCM EEI
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MRP Example 3

itemB Lot Size = L4L
Lead Time =1

Gross Requirements

Scheduled Receipts
Projected Available 100

Net Reguirements

Planned Order Receipts

Planned Crder Releases

Copyright © SCM EEI
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MRP Example 3

item D Lot Size =160
Allocation = 120 1 2 3 4 5 6 7 8
Lead Time =1

Gross Requirements ,
Scheduled Receipts 100
Projected Available 170

Net Requirements

Planned Order Receipts

Planned Order Releases

Copyright © SCM EEI
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MRP Example 3

Item C Lot Size = 150
Safety Stock =15 | 1 2 3 4 5 6 7 8
Lead Time = 2

Gross Requirements

Scheduled Receipts
Projected Available 120

Net Requirements

Planned Order Receipts

Planned Order Releases

Copyright © SCM EEI
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MRP Example 3

ItemE LotSize=140
Lead Time =1 1 2 3 4 d 6 7 8

Gross Requirements

Scheduled Receipts

Projected Available 120

Net Requirements

Planned Order Receipts

Planned Order Releases

{5 = Copyright © SCM EEI
\ﬁ\l__/ © Bureau of Logistics, DPIM, MO, in Collaboration with SCM Executive Education Institute

C% ) £ a a 4
Tasamsaivayulasdninlavadnd
p
ATNPATIHNTIVAUFIULAZMTMT DS (NW3.)

112




Exercise 5: MRP Solution
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Item A Lot Size =L4AL Item F Lot Size =L4L
LeadTime=2 | ' |2 [3]4 /5|67 8 LeadTime=1 | ' |2 |3 |45 /8|78
Gross Requirements 10 100 10 Gross Requirements 20020 10
Scheduled Recaipts Scheduled Receipts
Projected Available Projected Available
Met Requirements 10 100 10 Met Requirements 20| 20 10
Planned Order Receipts 10 100 10 Planned Order Receipts 20| 20 10
Planned Order Releases 10 100 10 Planned Order Releases 20| 20 10
IltemD Lot Size = 160 ltem B Lot Size=L4L
Allocation=120 | 1 |2 |3 |4 |5 6 |7 |8 Lead Time = 1 1123|458 |67 8
Lead Time = 1 Gross Requirements 10 1200 20 [ 10 | 10
Gross Requirements 20 2200 20 | 20 [ 10
Scheduled Receipts
Scheduled Receipts 100 - -
Frojected Avalable | 170 | 150 130]130] 70 | 50 | 30 |20 |20 | | oectedAvailable 100 | 100 90 | 90
Net Requirements W Met Requirements 30020 (10 )10
Flanned Order Receipts 160 Flanned Order Receipts 30020 (10 ] 10
Flanned Order Releases 160 Flanned Order Releases 30 20010 | 10
Exercise 5: MRP Solution
ItemC LotSize=150
Safety Stock=15 | 1 2 3 4 5 6 7 8
Lead Time =2
Gross Requirements 10 | 30 | 70 [250| 30 | 50 | 10 | 10
Scheduled Receipts
Projected Available ‘120 110| 80 (160 | 60 | 30 | 130|120 110
Net Requirements 5 |105 35
Planned Order Receipts 150 | 150 150
Planned Order Releases 150 | 150 150
ItemE Lot Size =140
Lead Time=1
Gross Requirements 90 | 80 | 50 | 30 | 10
Scheduled Receipts
Projected Available | 120 | 120|120 | 30 | 90 | 40 | 10
Net Requirements 50
Planned Order Receipts 140
Planned Order Releases 140

Tasamsmivayulasdninlavaand
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mnnuwmmzmugummam
Production Planning and Control
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um‘%’auﬁ 1 /Session 1
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The Role and Importance of the Production Planning
UNBEUR 2 / Session 2
MINWHUNTNENINIHAN
Master Planning of Resources
um‘%’auﬁ 3 /Session 3
N3N UMNAINIHAR
Capacity Planning
UniSouii 4 / Session 4
UHIAAMSHAAUVY Lean 119 Just In Time (JIT)

Lean And Just In Time (JIT)

um%'au‘ﬁ3 / Session 3
MINWHUMAININGN
®  MITNIWAUMAININGA
¢ MmiMTEHNIZYIUMIABVIALATMIIATNQAMENITHNAN
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o W o
AAVVHADHM I N HIAZAIVA N
Planning and Control Hierarchy
i ) —-[ Strategic Planning ] c
. B 1 A A
._.l Business Plannin e P
L puM - ) A
- = - O n — - - w - - - = - - - - I - - - - - - - ‘7 - - - = c
: Eh SALES AND OPERATIONS PLANNING _:_
o3 c —_— E
Y
¥ A L PRODUCTION PLAN e e
| s M e
. A
I ;r . Demafd Supply - g
I'F N A MASTER SCHEDULING a .
' G
e Epl MASTER PRODUCTION SCHEDULE — [ &
| M \_ &/ G k
. m
| a & = | E
i T ._.[ Detailed Schedullmg and Planning ]._. E
° N
n Execution and Control of Operations T
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Manufacturing Planning and Controlling

Marketing Plan M UHITINAINGS Financial Plan
% | . I 1 =
NIFIWHHRNITARIA StrategicPlan NIFADHH AN
MIINHHRNISYY N5 WHHRNASTHAR llNﬂﬂ"ﬂNQ?IJD\Jn1‘ﬂ’I:i'WHWH‘j
SalePlan Production Plan Resource RequirementPlanning
AT NNITHAAKAD = T T
= = v = || MSIHARNIRINTHAN T H AW
mauTMummﬂad "| MasterProduction Schedule ; .
Rough-Cut Capacity Planning
Inventory Rules I
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L
= : " < MG HARAMHADINAS
Material Requirement Planning

Tuuﬁmﬂﬂmﬁmqﬁu MAINITHAG

Bills of Material MESAIUANNINSTNNTHAG Capacity Requirement Plans
1

l Production Activity Control I
Tnaaandsiaadu — | MR URN LTI IR
! Tudadrduas [CRERtRalTs

Input Output Control

Kanban

Dispatch Lists Scheduling
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M3NWHUMAINIHAN (Capacity Planning)
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Capacity Planning

Priority Planning Validates Capacity Planning

| Sales and operations | : ‘ Resource planning

| | |

Master production | _ = Rough-cut capacity
scheduling M 3 planning
(Detailed) material _ . | Capacity Requirement
planning ) - Planning
| Execution
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Capacity Planning
I NIMHUNAINITHAN (Capacity Planning)
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M3NWHUMAINIHAN (Capacity Planning)
MINWAUNTNNNINIHAA (Resource Requirement Planning) A9 MIMANUABIMINTNENT
a 1 A a A 9 A 4 4 1Y a .
MIADA IFU AU TOIUN NUNU UASIATDIING el aaanaoInULHUMTHAR (Production Plan) Tag

L=}

#9135 UINNWABINT TUNINTINVBINTNINTMIHARNTogiTisane NIzt IMIHAAMULIUNITHAR
%30 1
MINWHUANAINIHAA (Capacity Planning) Ao MINIANUADINITAININAAYDINTNENT
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M3NWHUMAININAN (Capacity Planning)
MINIUHNUNEINIINERN (Capacity Planning) 3 2 LUVAD
— MIMNUHUMAIMINAALU UK S (Rough-Cut Capacity Planning : RCCP) LRVIERT
= = o w a d‘ 9 a v W 1Y [
L‘]_I'iEJ‘]JWI‘c’J‘Uﬂ'I'GNﬂ?iNﬁﬁ‘ﬂ@]’ﬂQﬂWﬁﬂ"lﬂlmuﬂ'lﬁWaﬁﬁaﬂﬂﬂ‘ﬂﬁWﬂWﬂi‘Hﬁﬂﬂ ‘V!ﬂﬂi&ﬂ‘ﬂ
[] A Y a 4?}

Iﬂﬂ@j@'mﬂf'Nl'Jﬁ'WliJﬂTmﬁ@ﬁfﬂilﬂﬂsllu

— MINURUANNABINTAEINTHAN (Capacity Requirements Planning: CRP) GRVCERT)

= ~ o w a Ay o Y @ o o =
LﬂiEJULT]EJ'IJﬂ'lﬁ\iﬂ'liNaﬁ'ﬂ@@ﬁﬂ15ﬂULLNuﬂ'J'IiJG]ENﬂ15'J’ﬁﬂﬂ‘]J‘ﬂi‘WEﬂﬂiTﬂfJaZL'ﬁ]ﬂﬂ

C% ) £ a a 4
TasamsaivayuTagdninlavadnd
.
ATNPATIHNTIVAUFIULAZMTMT DS (NW3.)

119



nangmsn1sannisiaaginduasdnnatgisussauliiRnig

MIaRNIRIIAIMAIN SHAA
Basic Capacity Definitions
Capacity Planning
Capacity Control
® Load
Capacity Required

Capacity Available
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Capacity Planning Issues
Capacity Available vs Capacity Required
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MINNAA NN INUMAINIHARN

® (Capacity Planning M3 NIHUMHUANT NN HAZAEINMINANNADINMT TS VAV AU
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Utilization and Efficiency

@ 5 -~ d e .
* Fa51m3 191052 Tewl Utilization

— Intensity of use

* qfszanEnn Efttficiency

— Actual output vs. standard
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Utilization and Efficiency

Actual Hours Worked

*  Utilization =
Hours Available

_Standard Hours Produced

. w2 roo=
Efficiency Actual Hours Worked

Actual Units produced

Standard Units expected
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oam3lFlszlawii (Utilization)

o v d e . = 73 2 S Y A o
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Capacity Category
® Theoretical Capacity
— A 1IN T HAMTING 1)
® Rated Capacity
o o a A= 'I = o = = = w q ¥ o o
— MAINTHAANIEIT TaelmanIannons1n1a 1ailss Ted
HazszaNTN NI INUIBHAA
® Demonstrated Capacity

o w = Al a :?y
— NN AN U
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P37 Rated Capacity
Rated Capacity Formula

Shifts per day _
X
Machines or Work Stations or Operators
X
Hours per Shift Available time
X
Days per Period
X |
Utilization
X
Efficiency

=Standard Hours per Period

/'('5\ (o= Copyright © SCM EEI
_'// © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute
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szianveamaimsnan

Y '
® Theoretical Capacity in MAIMIHAATINGEE Taoduiunnnamauani ldnitonan
UARSHUIYNIY
. A o w a d‘ Y a =1 a =K o 9 4

Rated  Capacity 19 A184NITHAATNLNDTI 1AgUNITNIINIDI0A5105 15152 Tevias

A a ] a A a wva Aa a d? 9 12 A

UszaAnnmvesriionan o lums iiaauesa Utilization erunadiula ludud

9 1 dy A o a a a dg’ Y " @ a

AWNANAAIT ) UONIINT UV NNIUTATINTHANITIDINUNAVULBENIIDATINTHAN

o Y . o ' 1 Yo o A A Y a o 1 o w a

1391 14 Efficiency #1071 100% aana 1imasmsnaaiiuiiazadinimainisnae
a =
IFINGHY

. A o w a d’a dg’ [ (% o a Y a d?

Demonstrated Capacity A9 f1a4msnanitnady laglaneradninmsniauaselanaiu

Y A 1 o W A A a 42’ a 4 1 1
a1 L‘WE]@'J']ﬂ'la\‘]ﬂ'liWﬁ@]ﬂlﬂﬂeﬂuﬂiﬂlﬂu!ﬂ'l]lﬁi

31N Rated Capacity

e A5 IMIHAANLNITIBUNIAY Rated Capacity 9ZIMINVHAUVDIRIGINITHANGIYA

11 Utilization L1812 Efficiency

C% ) £ a a 4
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A110814015A 118 Rated Capacity

Example Rated Capacity
1 = c‘l? Y d;. @ .d,! a ::/ o= 1 @
MUIBRAAN LI U32NouAI8mTeeans 3 n3oe M 8 92 Tuamo iy
L al 1 ar o e . iy = ;
5 JunodtUan Tae Utilization 1Az Efficiency 1UOAAAD 75% LAY

80% PMUMAL 1ﬁﬂ1,Rated Capacity

Rate Capacity = Available Time * Utilization *Efficiency

= (3%8%5) * 0.75 *0.8 = 72 Howrs

Copyright © SCM EEI|
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Example Capacity Requirement Calculation

AU 'I‘ZNS&'QL[N‘ILI‘I‘Iiﬁ% a1 8

Product | Annual Standard Setup Processing T . =
demand | Processingtime | time (hr) | time needed EB'JI lyaaagu 2.5 0 iuael law
(hr) (hr) winansrianiziellFlums
waanaanmal 3 Uszinmdananaly
1 200 10 30 aa1e hidnnanns lunsie:
2 300 8 25 ABuAUBIAIINdD I 13D 3gnA )
3 200 6 45 @and1as maneunHaAd a1

Processing time needed for 3 products= e L e AR

Rated capacity (hr.) =

draunaies laadinuali
Utilization 1la12 Efficiency Tuennne
Number of machine required = S0% L1as 80% A Hd 1AL

,ﬁ‘t} B Copyright © SCM EEI
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a =& o o [ Y [ = A [ a =& 9 Y
UHUNMTHAALNUNHHIN19U 8 52 11901 250 IUaDl) laenToadnsyiaitavzdedlayly
a a o 4 @ Yo ' A 9
mMswaarannan 3 Uszanaduandlumsie IHavamin lunsnizasuaueInIudsIn1s Vo
Y o U dy a [ U 9 = A [ a [ U o A A [ Y
2NAIAINE1IH NHUNRAAAINEA1IVZADINIATDIINIFUAAING1ITIUIUAIAT O Tasiivualn

Utilization 11a2 Efficiency 110AARD 75% Lag 80% ANAIAL

Product | Annual Standard Setup Processing
Homiewd Processing time | time(hr) | time needed
{hr.) {hr)
1 200 10 30 2030
2 300 8 25 2425
3 200 ] 45 1845

Processing time neededfor 3 products=
Rated capacity (hr.) =

Mumber of machine required=

C% ) £ a a 4
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p
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How to Adjust Capacity

+ Making staffing changes (increasing or decreasing the
number of employees)

» Adjusting equipment and processes — which might
include purchasing additional machinery or selling or
leasing out existihg equipment

« Improving methods to increase throughput; and/or

» Redesigning the product to facilitate more throughput

Copyright © SCM EEI
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msisuEgumMaIn sHanlagnis 1y

Complementary Products

Sales (Units)

5000 -
g — "\ Total
4000 +—"— I
Snow-mobi.lgi N
3000 -
2000 -
(e setskis 7 _
Time (Months)
D rrrrrrrrrrrrrrrrrnrnrnrnrnrrr

1 2 3 4 5 6 7 8 9 10 11 12 1
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Capacity Planning Level and Technique

* MSNWHUNINBININTHAA (Resource Requirement Planning)
® Bill of Resources

* MSNIHUNAINIIHAA (Capacity Planning)

— Rough-cut Capacity Planning : RCCP

¢ Capacity Planning Using Overall Factors (CPOF)
® Capacity Bills

® Resource Profile

— Capacity Requirement Planning : CRP

& B Manisra Baramichay School of Engineering UTCC
\\"1_ © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

NS NAHLNTNEIN TN SHANA 18MALA Bill of Resource

Resource Planning using Bill of Resources

' s w ' = q a e W d
A Bill of Resources VAU IUIUNTVENNTLIAQZ ’]J‘Et 1N 1‘1‘.5116 1 l%chlﬂ TIHAAHaANTN

Tundaz nguanuauitanioe

Unit of Product Family

Measure A B c b
Machining Time Hours 5 5 10 1
Space Packaged Product Cu Ft 10 10 10 20
Non-clean-room Labor Hours 75 15 25 50
Qven-Curing Space Cu Ft 10 10 20 30
Clean-room Labor Hours 20 10 15 40
QuSFAReR e cuft | 24 | 24 | 60 | 80
Gold Tr Oz 8 8 8 16

@.1 e Copyright © SCM EEI
\M © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute
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SLAVUAZINARUAVDIN T NIUHNUNAINITNEN
o w a A [ 1 v A a d' 9 [ dy
MINaHUsIaINsHanlateszauvaz luuaazseaulimatan 15 luns Nawuail

®  MNSINUNUNTWEINTNITHANA (Resource Requirement Planning)

O Bill of Resources
MIVNURNUNAINITHARA (Capacity Planning)

® Rough-cut Capacity Planning : RCCP
O Capacity Planning Using Overall Factors (CPOF)
O Capacity Bills
O Resource Profile

® (Capacity Requirement Planning : CRP

C% ) £ a a 4
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ﬂ]‘j’JNMNH‘I‘]%’Wﬂ]ﬂ§ﬂ1ﬁwaﬁﬁ’]ﬂmﬂﬁﬂ Bill of Resource

Resource Planning Using Bill of Resources

Unit of Product Famil Total | Capacity | Load %
Measure A B c D Load | Available

Production Plan—Agpril a0 80 40 60

Machining Time Hours 1500
Packaged Product Space Cu Ft 3600
Non-Clean-room Labor Hours 9600
Oven-Curing Space Cu R 3600
Clean-room Labor Hours 6000
Quarantine Cu Ft 12000
Gold Tr. Oz 3000

P15 INUAAINSHAATUA HAINAHA Overall Factors (CPOF)
Rough-Cut Capacity Planning Using Overall Factors (CPOF)

o dhtnsnueumdmseaaiuduidenga
2 Yy " of oo T o &gy o ay &
* unmilwdeyailiennerdaiuimidimanaa e lamnnizuuindFauniio s
darau o nldnwemmaimiran lnenlisumsuiumaaniraaan
*  eieiayaidn 2 pdnie
o & —'\3‘ B e g _=\—".3»‘:'Q 1
— mdmsraaimig Gadug ey W lumsedaduinianie

= q @ = a a g P e w & 3 Lo
— Wsziamsldaaimsmaanadulasimudameauiunsle g s anen

Copy 3 Wianisra Barmaichai
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MINWHUNTWENNINIHANAENNANA

Bill of Resource Resource Planning using Bill of Resources

Unit of Product Famil Total | Capacity | Load %
Measure A B c D Load | Available

Production Plan—April 50 80 40 60
Machining Time Hours 250 | 400 | 400 60 1110 1500 74.0%
Packaged Product Space Cu Ft 500 | 800 | 400 | 1200 | 2900 3600 80.6%
Non-Clean-room Labor Hours 3750 | 1200 | 1000 | 3000 | 8950 9600 93.2%
Oven-Curing Space Cu Ft 500 | 800 | 800 | 1800 | 3900 3600 108.3%
Clean-room Labor Hours 1000 | 800 | 600 | 2400 | 4800 6000 80.0%
Quarantine Cu Ft 1200 | 1920 | 2400 | 4800 | 10320 12000 86.0%
Gold Tr. Oz 400 | 640 | 320 | 960 | 2320 3000 77.3%

MINWHUMAIMIHANTUAUAINAHA Overall Factors (CPOF)

Y
- mInuruidimsnan Iaglsiladenaviua (Capacity Planning Using Overall Factors W30

3 9 v A A 9 v o w A & 9 v A9 A =
CPOF) L‘]Juﬂ"liﬁlsb”‘ﬂ‘ﬂ’i]fJ‘VlLﬂ‘c’J’J"U’f)\‘lﬂﬁJﬂ'lﬁ\iﬂWiWa@]“]f\‘]llﬂﬂﬂ’lﬂﬂiﬁ’ﬂ‘ﬂlliy%@]uﬂuﬁﬁﬂi%ﬂﬂﬂﬂﬁf
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- Sidudtndenganld laemaihdeyandan 2 ogranldae

q

a 9 =

Y ' 1 v
— Hdemanaananug @adugaTng) MFlunmswandud il Taenenilug Tu
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UINTUADNUIY GD'fJIIJQLﬂ?@Qﬁ]ﬂi@]@WHUEJ k| Gﬁﬁﬂﬁ@ljaqu1@]5§1u (Standard Time)

vAa =1 Aa A [~ S @ 4 (% [ . % 1 @
_ lsgdams lgaaiimsnaanatlulesisudmeudums 19 luageiduin $a5enilade

N13919UWY (Planning Factor)
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MINWHUAIAINHAATHA VA IBINANA Overall Factors (CPOF)
Rough-Cut Capacity Planning Using Overall Factors (CPOF)

MPS Period

End Product - 1 2 3 4 5 6 7

A 23 39 33 40 40 40 30

B 17 17 17 13 13 13 25
End Total Direct Labor
Product | (In standard hours)

lunit
Direct Labor Time Per End Product Unit
0.95

B 1.85

A Amold, JR

I NWHUAIAINTHANTHA VA IINA A Overall Factors (CPOF)
Rough-Cut Capacity Planning Using Overall Factors (CPOF)

Work Center | Percentage Period

1 2 3 4 5 6 7
100 603 37.87 | 37.87 |37.87 |37.41 |37.41 |37.41 |45.07
200 304 10.00 |19.00 |19.09 |[18.86 |18.86 | 1886 |2272
300 93 584 |584 |584 |578 |578 |578 |6.96
Total 62.80 |62.80 |6280 |6205 |6205 |[6205 |7475
Required
Capacity
Capacity Requirement Using GPOF

I = Copyright@ Amold, JR
(5 F -
M)‘ © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

C% ) £ a a 4
Tasamsaivayulasdninlavadnd
p
ATNPATIHNTIVAUFIULAZMTMT DS (NW3.)

134



MINWAUNAINTHNAATUAUAIEINATA Overall Factors (CPOF)
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o " ! o o w a Ay ] 1 = Y
INAIDYINATUAN mmmﬂm’ammmmiwawmaﬂﬂmmazﬁmmm”lmnﬂ

Period n1

AMINUAN 195 11N153191U0 9 Product A t1ag B = (33x0.95) + (17 x 1.85) = 62.8 1.

nan 15 Ui 119100 60.3% x 62.8 = 37.87 ¥U

nan 1l uaaiiaun 2 19100 30.4% x 62.8 = 19.09 ¥

na 1F uaaiaun 3 19100 9.3% x 62.8 = 5.84 ¥

MP5 Period

End Product | 1 2 3 4 5 i} T

A 33 33 33 40 40 40 30

B 17 17 17 13 13 13 25

End Total Direct Labor

Product | (In standard hours)/unit

0.95

B 1.85
Work Percentage Period
Center 1 2 3 4 5 6 7
100 60.3 37.87 | 37.87 | 37.87 | 37.41 | 37.41 | 37.41 | 45.07
200 30.4 10.00 | 10.00 | 10.00 | 18.86 | 18.86 | 18.86 | 22.72
300 0.3 584 | 584 | 584 | 578 | 578 | 578 | 6.96
Total 62.80 | 62.80 | 62.80 | 62.05 | 62.05 | 62.05 | 74.75
Required
Capacity

Tasamsmivayulasdninlavaand

¥
ﬂiNQGIfﬂ‘ﬁﬂiﬁllﬁuﬁ"luuﬁzﬂﬁl‘ﬂﬁﬁdlﬁ (MW7)

135




nangmsn1sannisiaaginduasdnnatgisussauliiRnig

N15NIUHHMAIN THAATHAHAIYMATA Capacity Bills
Rough-Cut Capacity Planning Using Capacity Bills

o Humniianhiimaden Toalasas iz aueun Noamié'nmamﬁm:NEiﬂ ﬁ'mq-‘{ﬁ'uﬁlé'a ni
wannaelFlumsnaanaasusiudazaiasso e i1 unnaaraadaaiin
* ﬁilélﬂ"lij‘ﬁ’illq!ﬂil 1NN IMANRA Capacity Planning Using Overall Factors (CPOF)
* doyandniivamsliio
— @INMIHAATEN (MPS)
— 318M330a (Bill of Material)
— dayardunians liavewdaznaanima Routing Data)
— dluwsmnesy Tnuaieswnsn1ldluudaz wibhonaadm sundaz nizuauns

(Direct labor hour or machine hours data for each operation)

Copyright @ Manisra Barmaichai
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NS NIHUNIAIN THAA VLA HAIBNATA Capacity Bills

Rough-Cut Capacity Planning Using Capacity Bills

Period
End Product 1 2 3 4 5 6 7
A 33 33 33 40 40 40 30
B 17 17 17 13 13 13 25

1
=

) ¥ q ¥
LUIEY ANADIN1T 1Y MPS

Copynight@ Arnold, JR.
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Y % Y

¥ o a g’l A
YoyanannaesmslFlumsnaumuhasimsnandududemaiia Capacity Bills Ao

a o 1 A a @ I o
® arswniseaanan (MPS) azszylimiiuniiunulunmsndandanmailatie $1uau
91 m3 Tungagzaanan

® 519M33a9 (Bill of Material)

9 9 ' a o J .
o Joyaidunnams lvavesuaazHaniaal (Routing Data)

k1)

o {1 Tnausanunsod luansesdnsnlsluuaaznilonaad M uuaaznszUIUMS (Direct

Labor Hour or Machine Hours Data for Each Operation)
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Rough-Cut Capacity Planning Using Capacity Bills

(1 week)

(2 week)

] =y 3
UVDPANABDIN ]"'J'th

Bill of Matenal: Product Structure

;- 7~
© Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

E(2)
(1 week)

F(2)
(1week)

ght@ Arnold, JR
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Capacity Bills Method

Routing and Standard Time Data

) vangmanisannsladannduavdnnaneiaussauljiznig

Lot | Operation | Work | Standard | Standard | Standard | Total
Size Center | Setup Setup Run Time | Howrs
Hours Hours Howrs per | per
per Unit | Unit Unit
End
Product
A 40 1ofl 100 1.0 0.025 0.025 0.05
B 20 lofl 100 1.0 0.050 1.25 1.3
C 40 1of 2 200 1.0 0.025 0.575 0.6
20f2 300 1.0 0.025 0.175 0.2
D 60 1ofl 200 2.0 0.033 0.067 0.1
E 100 | 1ofl 200 2.0 0.020 0.080 0.1
F 100 | 1ofl 200 2.0 0.020 0.0425 0.0625
Poyarannaesmslslumsnamumdinsnandududremaiin Capacity Bills A

o [ . . [ { < % { o
- luswiuaiag (Bill of Material) il wenaisiuaasliiviui Tagndeeldlumsiinudios lsthe

VA azsuIum ls

9 9 . . A ' 9 > ' H ~Aq Y A wa
. ﬂlﬂuﬁalﬁu%WQﬂTiqﬁa (Routlng File) 'Vlﬁglql']’]"l]gﬁf’JQUi’)ﬂeUu@ﬂuuﬁazﬂluglﬂuﬂiﬂfslUﬂTiﬂaU@]QTu

! o A & Yo Aq ¥ o ' o Y o Aq ¥
1z vy lasdudit narnlslunsiranuuaazduaouldmils Manainlelunis

U

o Aq Y qﬂ/} A [
mausaznanlFlumsauniosdng
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MSNIHUNIAIN SHAATHA HAIBINA TN Capacity Bills

Rough-Cut Capacity Planning Using Capacity Bills

Bill of C;apacity: End Product

Woik Center A B
Total ime/ Umit | Total ime/ Unit
100 0.05 1.30
200 0.70 0.55
300 0.20 0.00
Total time / 0.95 1.85
unit

® ) Copynight @ Armold, JR
= )
v / Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

PINIWHUNIAIN SHAATHA HAIBINATA Capacity Bills

Rough-Cut Capacity Planning Using Capacity Bills

Capaciruw-’ Requirement Using Capacity Bills

Work Center Period

1 2 3 4 5 6 7
100 2375(12375]12375] 189 | 189 | 1898 | 34.0
200 3245 324532453515 35.15| 35.15| 34.75
300 6.60 | 660 [660 |80 8.0 8.0 6.0
Total Required | 62.8 | 62.8 | 62.8 | 62.05 | 62.05| 62.05| 74.75
Capacity

Copyright@ Amnold, JR
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MINWAUMNFIMHNAATUAUAINATA Capacity Bills

MINTOYAMITINMIHAATAN (MPS) 518M33809 (Bill of Material) Yoya1dun19ms lnavos
1 a o 4 . A ) A o A [ Aq Y J ] a o o
ueazHAANMM (Routing Data) 13214 TN 1UNToF TuaaT o ns N 1% luuaazriienand vy
' o 9 . . o 1A 9 ] Aa 1 ]
HARTNITUIUMITEINTEINE 314 Bill of Capacity TagnsAIuInTmMs Wmulenaauaaz g1
d‘ q'./ a a [ 4 1 a = Q’I 1 d' 9 a a [ 4 3 d' o 9
A TualunmsHaanaanantaazsuas 0 Fua Ul lun1sHaaNaaN AN N1 IuI1a319
Bill of Capacity HazMUINANNADINITNMI IFMdamInanlunanilenanluuaazyiaunaiay
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PINIWHUNIAIN SHAATHA HAIBINATA Capacity Bills

Rough-Cut Capacity Planning Using Capacity Bills

80

. ¥ Load
® Capacity
o]

Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute
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Bottleneck Process Analysis
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MINWAUMNFIMHNAATUAUAINATA Capacity Bills

Y
NAMIINLHUAIGIMIHAATUAUAIBINATA Capacity Bills @13nsatssusieusaansnan
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ﬂfigi]?]uﬂfiﬁ!ﬂuﬂﬂﬁlﬂﬂ

Bottleneck Process

Bottleneck

Maximum Flow Rate

(Capacity Rate of the process) o

departures

Job arrivals

Copyright © 2010 Pearson Education, Inc. Publishing as Prentice Hall.
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ﬂqyﬁ%ﬂﬁ1ﬁ}ﬂ (Theory of Constraints)
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A
nszuIUMsNIuneuIA (Bottleneck Process)

o pszuIumsniunevia (Bottleneck Process) N3EUIUNITNMUUADATINITNANAVDITLUL
4

A g T 9 o A A I
MINuA IﬂfJﬂﬁg‘]J'J‘LIﬂ']TV]lﬂuﬂ@m’)ﬂuﬂlﬂuﬂﬁ31]'31!ﬂ1§cls]5l'3a'lcluﬂ131/]']\1']uu1ﬂ1/|q@ %50 11y

[

Ao 9 t4
N3EVIUMINNEAT 1IN 15152 Tomisanga

ﬂt}‘lelf]ﬁlallﬂﬁ'lﬁﬂ (Theory of Constraint)

Y o w

. ‘Vlt]‘lslf]ellﬂmﬂﬂ (Theory of Constraint) %39 TOC 1@NMIwamIn Optimized Production Technology

4 Y a & g '
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1
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AINDYIVBINUNIIVIHIINIZUIUNS
Process Terminology
_ = = = = 3 a2 v 2
® Cycle Time = PARAE U NILHANT LA TOF 1 ]“l.!'@'?]ﬂﬂﬂllﬂ 1 ¥
IﬂEI'F]1@5@%1[’15EFJﬁlﬂ'ﬁ']ﬁxﬂ'jNﬂ]ﬁiﬁﬂﬂﬂ]ﬂﬂ%ﬂﬂﬁ!ﬁﬂﬂﬂ
. @ = i Y 1 = =
® Capacity Rate = 0931013 Wﬁﬂq%qﬂ“ﬁllﬂﬂWﬂﬂuﬂﬂWﬂﬁ NISUIUNTTIHAA
. = v @ d A = .
1’??’8 TJZUUNITTHON (Nﬂ,ﬂﬂlﬂu W/ wﬁwmﬁm 1)
* Flow Time = 52820MUMABMFUNUIAAL TUADI0E lUn T UIUMIHGR
Taeu19nTasanI Throughput Time

. dl 9 x:il = s A 5? Y 52
® Takt Tlme:L’Jﬁnﬂﬁﬂluﬂ]ﬁ‘lﬂ‘ﬂ]iHﬁ‘ﬂﬂﬂ.’ﬂﬂ’i“?}'@%’ﬂdﬂ!ﬂ@ﬂﬂflﬂ 1 U
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Bottleneck Process

{ 3
. msmuﬂ_mﬁgﬂu'ﬂmm (Bottleneck Process)

— nszuiums nar lunsmaunnngg

— nazuIunanionna 19l Temisanga
. ' A g B v oo
® The Cycle Time AszUINMINuADIR 92T 1AIN 1 H LA Cycle

Time V0I5V
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Cycle Time
. d' d‘ a A Y A Qy 9 Qy [ 1
Cycle Time = nmmaEflum'ﬁnﬂzwamaumm%mmaaﬂm% 1 ¥U Tﬂﬂ@ﬁ]’m%ﬂﬂ’izﬂSL’Jﬁ”ﬁSW’JN

v Y A
ﬂﬁllﬂiﬂsll’é)\‘l‘lfuﬂu‘ﬂﬁﬂﬂ

Cycle Time (Min.)

16 - 1.5

1.4 - 12
1.2 1 1

0.8 - DO Cycle Time (Min.)
0.6 -
0.4 -
0.2 -

Time (Min.)

Station

E4 E4
a A Y a a Y 1 1 [ 1
°lumiwamauﬂm%%mmaaﬂm I ¥U ICADINIUNTEUIUNITANNG @NE‘]J T@ﬂiuggﬁaz

1 Y I
A01191U3 Cycle Time Y0IA109A931 FININNHITUINIT1OMIHAAIZI Cycle Time AD 1.5 UIT B9

4
A o

Yo = = Y .
15192 1@ 1R 1M 5N LAB9AY Takt Time

Takt Time

£4
A 1A

o Y Y & A o w & o o ' Y v A Y ad
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e

Y

E4
=
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Takt Time = Available Time / Customer Demand

Y
v o

9 v ]
. @208 gﬂﬁﬁ&’mmﬁﬁuﬁ’w 10,000 ¥uAdY Tagiinanimsnan 7 92 TuanTaae i aaiy
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Example Bottleneck Process

Assumeonly 1 order Finished
inthe system - Validate Order —- Download —\ 5 ders

Individual stages

Capacity rate: 40 units [ hr 30 units [ hr

Cycle time:

1.5 min 2 min

The (whole) process

: 1.5 min + 2 min = 3.5 min
Flow time:
Capacity rate: 30 units [ hr
Cycle time: 2min

Copyright @2010 Pearson Education, Inc. Publishing as Prentice Hall.

© Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

Mmoganszuumsninova

Example Bottleneck Process

in the system

] Finished
Assumeonly 1 order | Validate Order -Downloadj goods

Individual stages Download
Capacity rate: 40 units [ hr EO.unitss hr
Cycle time: 15 min 1 min

The (whole) process

. 1.5 min + 1 min = 2.5 min
Flow time:
Capacity rate: 40 units [ hr
Cycle time: 1/40 hr = 1.5 min

Copyright € 21 Fearson Education, Ine. Publishing as Prentice Hall.

© Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute
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1
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Process Terminology
* §n31AWAIM 5 (Demand Rate)
*  da31Hanan (Throughput Rate)

*  MIAZANADIAUAT HT8 TARAINGY (Inventory Buildup)

' ' '
a9 =t

' @
o szoznamasnUiIINFUN LRz TudaadlUNTTUIUNITHAR (Actual Flow

Tune)

1 ¢ 5
= =

* SzozNAINATINNGENTUNUIANEFUAB 9] TUNTEUIUN1THAA (Theoretical

Flow Time)

Customers arrive Customers leave
(Demand rate) (Throughput rate)

Capacity rate

Customers
waiting

Flow Time Efficiency

® Flow Time Efficiency = Theoretical Flow Time / Actual Flow

Time

i Capacity rate
Customers an‘iv\cl\ _>D_)D_>D_>D Customers leave )
(Demandrate) ~ (Throughput rate)
Customers Satisfied
walting Theoretical customers

flow time

Actual
tflow tume

® \ Col ! n, Ine. Publis
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NI INANGN (Throughput Rate)
«  Demand Rate < Capacity Rate
_ Customers Waiting? No (a15ananaudn’la iifesainsidensnaniiioane)
—  Throughput Rate = Demand Rate
* Demand Rate > Capacity Rate

.. ! a a 9 ¥ A o a A Y KR
—  Customers Waiting? Yes (uliJﬁWNﬁﬂNaGlﬁ’fuﬂﬂﬂ FHBITINNIAINTI HAANEIND 9NA TN

v
ADITONDY )

—  Throughput Rate = Capacity Rate
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Line Balancing
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uluuanzaautignuouning 11 Work Station #1399
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Line Balancing

Cycle Time NAHN15IAANQAMNHNITHAN
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MIVATNAAAYNIINAA (Line Balancing)

4 a ~ v A 9

@ v A 9 Y aA =S a

Jagilszasnnan Ao d0an13 11 Output Rate ANGA laslszansnmuinigaiuneasens
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o

VHADUN150A Line Balancing

Line Balancing

1 | ° = o v o 1 ;
* Step 1: 5ZIUIAENADIN TINDINNWTUAUTIDIILNATIL
° . =y q. ¥ ¥ w .
® Step 2: MUIMN Cycle Time NADINTT IWaoananaAy Takt Time
-3 -3 = Y r:*: x:{’ 7
® Step 3: MU NIUANUNUUDENAANADING
* Step 4 IANUATFNITNLATNAZNTIANY

* Step 5: MWIMNIUTEANTNMLAZTATINITIIU

Copy Barmramichal

iy T Cop ¥
A °
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Precedence Diagram

Precedence Diagram UAAIANUANITUEY0 30 Udasmuasunounidl TasFuduan
audoamaiiudgne Tlduganudasniadiuam

0.1 min. 1.0 min.
A Simple Precedence

. —— = . Diagram

0.7 min. 0.5 min. 0.2 min.
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Determine Cycle Time

OT = Operating Time Per Period Gamilumaianu luuaazanuia)

D = Desired Output Rate Per Period

@Fmamiediuan Output ideamiluudazgaan)

e - 1
o ime = nanilumaiau lundazs

U31naniiad9119% output NABIN1E

] Zn
4 = ‘}" Copyright © SCM EEl
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MSAIOVINOUEN TN UNADINS

Number of Workstations

2t

AOIUANHNUNNRINT =
Cycle Tune

9

Tt = !’JﬂTi’JﬂJﬁxﬁlﬂﬂJﬂ%@N]uﬂﬂﬂu
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Tiilaannaue
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Assigning Task To Work Station

* andanuudazaminulifiima anudiusa@mduneusidean
B = w9 o 3 ' 9 o 5 .
e snnlnunensasaneomilne lamnnni 1 :1111111%1113111311@311@ (Line Balancing Rules)

— dnnudashiamihnu laadannudasninagiganas Fadas bivanudeiinauea

d1aumsinu

q ¥ oy ar [ B |
— Tnnuminizviumaamdannanliimeu
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Efficiency and %o Idle Time
* namInminIanugameniinaa neldmaiag 199 1d1 1301378
AnumIo lunsiamemInaadie
o mszandan (Efficiency) Y0IeN8N1IHAA

* pediudunanniing (Percentage of Idle Tume or Balance Delay)
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@10813MIAAANAMNLNIIHAA 1

Example Line Balancing 1
/ =1 / Wi 5? ) ar 2 T a 5 =
1M1 Pizza HANNABANTG Pizza 41 lnaaz 60 3u ivadunamaniinaa laglun1ani Pizza i
1 ¥
Nudesde i@

Vicki's Pizzeria and the Precedence Diagram
i S nalFldaz

ATDFLE1Y Nnunasino .

dau (3uN)

A Roll dough None 50

B Place on cardboard backirg A 5
(@3 Sprinkle cheese B 25
D Spread Sauce G 15
E Add pepperoni D 12
F Add sausage D 10
G Add mushrooms D 15
H Shrinkwrap pizza E.FG 18
| Pack in box H 15
Total task time 165

Copyright © SCM EEI
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@108 1IN IdAaNAaIYNIHNAA 1

Example Line Balancing 1

{15 sec)

(5 sec) (25 sec) (10 sec) (18 sec)

&
(15 sec)
I

Copyright © SCM EEI
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A39E19N 13 IATNAAMNANITHEN 1

v Y
$1uA1 Pizza TAWADINT Pizza 2 Tweaz 60 Fu Tdsaaugamensnan aelunsi Pizza

Y
v A

fudeviideemdail
Vicki's Pizzeria and the Precedence Diagram
L. A na1iidluudaz oy
REEEINEERET AMUVADITIND UL P o
gae (I
A Roll dough None 50
B Place on cardboard backing A o
C Sprinkle cheese B i
D Spread Sauce C 15
E Add pepperoni D 12
F Add sausage D 10
G Add mushrooms D 15
H Shrinkwrap pizza EFG 18
I Packin box H 15
Total task time 165

e

1INY0aAINa1ITINTNAUYY Precedence Diagram AR 1]

{12 sac)

(5 sec) (25sec)  (15sac) {10 sec) (18 s8¢)
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Example Line Balancing 1
AD9M13 Pizza 60 = FUADT Ty

MU Cycle Time D013 1 ADARADIAY Takt Time

OT _ 60min
D 60units

Cycle time (sec./unit) = = I min/ unit = 60 sec./unit

Copyright © SCM EEI

/i Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

A1081aM 1 SVATNGAMYN1IHAR 1

Example Line Balancing 1
° ° ) =t =y
AT UIUTD TN UNADINTG

Zf 165 seconds

cle time - 60 sec/station

=2.75, G
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Y v [
#9313 Pizza 60 = ¥UABF2 119 AUIUNT Cycle Time NADIN5 11 a0ARADINY Takt Time

) ) T i . . .
Cycle time (sec./unit) = ot = M =1 min/unit = 60 sec./unit
D 60 units
Snasuaninuiidens
t
™ = Z _ 165 seconds =2.75, or 3 stations

- Cycle time 60 sec/station

C% ) £ a a 4
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Example Line Balancing 1

@ b = @
AN UANTADTHIHATUNHD TR
. , e -
o nisianulinfar Workstations dadgnanuduiusvainunau Tnsnuiiuae
R 1 Sy o .ogw 1 N B
il ldmnhaunde s limieaewnhidaii luwss
o Jupsaminunmunsan ldvaieauiiin 581910 Line Balancing Rule Taglu
niliinnudoshinmihinugudennudgesninaigiqanau

E
{12 sec)
(5 s8c) (25 sec) (15 sec) (10 sec) (18 sec)

Copyright © SCM EEI
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Example Line Balancing 1

Workstation Eligible task Task Selected Task time Idle time

1 A A 50
B B 5 5

C C 25

2 D D 15
ENENG G 15 5

B E 12

3 F F 10

H H 18
I I 15 5

Copyright © SCM EEI
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o o =) Ay 1 9 = ~ as/l =} 1 =3
NNMIMUIUTIUIUFADIHNUNABINTNUI WADINTDIHNUNIHNA 3 d01H Taguaazanil

91udl Cycle Time MaitAu 60 3117

IANUNTNHNUMNNYNIIAIY
[ 1 . Y A v o J 1 oazl o n vy
o msdanulungaz Work Stations @oginnuduiusvesaiuneu Tasnuiugiilula

1 Ay 0 Y I 1 Y v o 1 3
ﬂWﬂ’JNTH‘VIG]EN‘VIﬂﬂLﬁﬁ%ﬂﬂuﬂu"lﬂﬂﬂ"lllillﬁ’iﬁ]

9
=

e Junsalitaunannsoildvareaul¥ne15an91n Line Balancing Rule Tagluniilvisa

[ Y A o & A [] A U
\TTL!EJE]EJGl‘Viﬁfﬂu‘VINTL!“INLa'ﬂﬂﬁTuﬂﬂﬂ%NL')aTq\iQﬂﬂ@u

(12 sec)
/ ‘ ) 56¢ , 25 s6c) {15 sec) (1058} IR ‘
9 @ \
TADIVIANTU A

Tneuau B

1 9 9 o 1 a . { o 2
Taglunaazaoriiaudssldnamiinunnaulinu Cycle Time fifvua 13

Workstation Eligible task Task Selected Task time Idletime

1 A A 50
B B 5 5

C c 25

2 D (b} 15
E.F,.G G 15 5

E, F E 12

3 F F 10

H H 18
I | 15 5

o o @ a a 4
TasamsaiveayulasdninTavadnd
y
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Example Line Balancing 1

AnoamlszansmMuazeninis NI

Efficiency (%0)

(%)= = '
NxCT 3 stations x 60 sec.

(100

Idle Time (%)

B 3 stations x 60 sec.

100%—91.7%=28.3%

Copyright © SCM EEI
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7 ] T o =
ﬂ?ﬂﬂ]ﬂﬂ1§§]ﬂﬁﬂﬁ!ﬁﬁ1ﬁlﬂ1ﬁﬂﬁﬂ 2
Example Line Balancing 2
o a3
o - 2 11U NUN namls
o i ATNAATUNTHAAVD UL S
= o ﬁ‘.:. 1 1 g 1
Uizt Tnsna 19 lunnaz nudes ity
nanaluaing
. A B 0.2
s AgMIIIAaI
o B E 02
— Rule 1: lifinauninszuiuni - = o
w 1 Y o 1 :
avaann i livneu
, D F 06
— Rule 2: Tunsainian1y Rule 1 t’TJI E F 03
nnunialdnarsnu Winnun F a 10
L1 o 1 o 1

TFaminunnanimimneu G H 04
H End 0.3
Sum 38
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A39E19NIIINTNAANYNINAN 2

(Precedence Diagram)

0.2 0.2 0.3
0.8 0.6

O~ ——O—(e

1.0 0.4 0.3

A30E19N13INTANAAAYNIINEN 2 (Precedence Diagram)

Time Assign Revised Time

Station Remaining Eligible Will Fit (task time) Remaining Idle
1 1.2 I g.c" al0.2) 1.0
1.0 o] i ¢ b ¢ (0.8) 0.2
0.2 b, d b b (0.2) 0.0

0 e d None —_ 0.0
2 1.2 e, d g d d (0.6) 0.6
0.6 ¢ e e (0.3) 0.3

0.3%** f None — 0.3
3 12 f f f (1.0} 0.2

0.2 g None — 0.2
4 12 g g q(0.4) 0.8
0.8 h h h (0.3) 0.5

05 — — 0.5

1.0 min.
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o o ¥
AAVVHAIHD I NN HIAZN IV
Planning and Control Hierarchy
- ~ 5 = )
—-[ Strategic Planning ] c

- E _ I A A

ir £ M ,_.[ Business Planning ]._. :
-1 o_nq ] - 2 |
2 E D SALES AND OPERATIONS PLANNING 'Ir [
't [od — Y F I
4 A M g PRODUCTION PLAN 7, e |
| s .
1 A
¥ T N Demand Supply | m d |
“n A a8 i A b I
| ¢ N - MASTER SCHEDULING N a I
| G ;
; ': E |——— MASTER PRODUCTION SCHEDULE — A =
b M \ 4 G k =
I a & E‘l | E |
Ly =N - : - e e M

i T ,_.[ Detailed Scheduling and Planning ]._. E

0 i N

n Execution and Control of Operations T

Copyright © SCM EEI

Planning

Implement
and
Control

|

N1SAIVANNINTINNIIWAA

Production Activity Control

Production
Planning

s

Master
Praduction
Scheduling

|

Material
Requirements
Planning

Production
Activity
Control

Purchasing

Input/
Qutput
Control

QOperation
Sequencing
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MINIVANAINIITUNIINAA (Production Activity Control)

v A

M3IAIVAUAINTTUNITHAA (Production Activity Control) H30DNTOUINNFINAUAD MIAILAN
a o 1< :/l A A 1 v a Y
MIHAAIZAD 159911 (Shop  Floor Control) 1 UTUADUNIFDUADILHINNINTINATUNIT NN
a a 9 a wvAa a d! [ [ 9 o‘/ a ay 1 1
mMsnaauazfInssuaIumlianuranlulssnu FamerasnniuveyaludanaaFudiuais o
MnszuumMsuImsiagaenawda ludiuidesduiunmsae llvesszuumsniugumsnansgau

Tsanulsgnoudlreninnvan fe

- MSMHUANTINNITHAR (Production Scheduling)
- Medaudgeemsnan (Dispatching)

- M5599U (Expedition)

uenNUINNAINga1ILa? MInUAUMIHaRTZAD T390 dinseunquiIMIsAamINED IS
k4 ]
YoInINTIUMIHaaTuIssnuuazmstamnsnudnuzmaniuaue IFnuduss ileduiiums

damslimanaadaiiullogetiszansnm
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NISNIUNUNINTINNIIHAA

Production Activity Control

® Planning
¢ Implementing

® Controlling

Copyright © SCM EEI

I

P
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Production Activity Control

* NIFHARIL u Ao lﬁﬂ 1 (Continuous Manufacturing)

. nﬁﬂmmmnwﬁm*ﬂzﬁﬂﬁ’imtﬁawmmawa‘mﬂuﬂnﬁuﬁunnaén
aoiflas nazmensndmingneanuuulindandafasidszanladszinn
1A '

* DIsHAALLY ul.‘ljﬂ' 0 L‘ﬁ'ﬂ 1 (Intermittent Manufacturing)

. ﬂﬁﬂ’mﬂﬂ]ﬂﬁFla'ﬂ“ﬂ:1-ﬁ1“lﬁﬂ]ﬂlﬁﬂil‘ﬂ]ﬂﬂ13?!5ﬂllﬂﬂf§ﬂrﬂ%1uﬂHFI'E’T?’I
panvaminnarnnae uanaaiu Tnelfuiionansiudu nas i
ENTAANINTE
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MINIVANAINIITUNIINAA (Production Activity Control)
* Planning
2 o = 9 Ao & ) Y a
— IA3ENSNEINTIINDITRY AN U UAHTUMIHAN
v 1 v 9
—  damsumsiaudwmsuidwaauaazirdelunaazitendaainsudunazauga
e 'lns
~ 9991 Load Profile @1115U1AAY Work Center 113m3 149 Capacity 11unntieaiiieals
* Implementing
— msdsnudggamssanlugduunvesfidinan (Work Order) 59uDIMsdad1A
NUANANUEIAY (Sequencing)
*  Controlling
a a a 1 3 4 ] 4
—  aamwanugvesnanssumsnaa luIssnuiniuldamwmseing use li e 14
o A a Y = a A
awnsodudumswan 1 ldedrelidszansamn
a 9 1 ] a
— mugulSnanuditazesnainuaaz nienan (Input Output Control)

- swnudeyalifertosiumsnaasu sienuranaaazlssaninmnminaa 6as

= A Y 1 =} 1 =}
ﬁuaqmmLamam"lﬂmmammmm FINUUAATTADTIUINU
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9 3 = =
voyanl¥lunisniunanonssauniswan

Data for Production Activity Control
* Item Master File
*  Product Structure File (Bill of Material)

* Routing File

— The operation required to make the product

— A briet description of each operation

— Equipment jtools ,and accessories neesded for sach operation
— Setup times

— Runtimes

= Lead times

%\ ==Y Copyright © SCM EEl
\ '// © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

v Y a a
dosanlilunisnivaananssunisuan
Data for Production Activity Control

® Work Center Master File.
— Woik c;antel' number
— Capacity
— Number of shift worked per week
— Number of machine hours per shuft
— Number of labor hours per shift
— Efficiency
— Utilization
— Queues tune
— Alternate work center

(4 Copyright © SCM EEI
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ata Needed for Plannin

1 (% 4

. <3| Ad 9 Qy o’/’ A [ IS a
® Jtem Master File Lﬂua”]ﬁﬁul‘ﬂﬁ‘ﬂLﬂﬂﬂlﬂﬂuaﬂl@\i%uﬁ']uﬂﬂﬁuﬂﬂilﬂﬂ ”lmwmﬂuwaﬁﬂmm

bl

0o 1 a o a =3 3 { A [ Qy 3 ]
ﬂ'ﬂiﬁﬂg‘ﬂ NTUHITHINHAA Ti?ﬁ)’mi]‘ﬂﬂ Iﬂﬂﬁlzﬁﬁﬂﬁglﬂﬂﬂ‘ﬂ\‘lﬂwﬂﬁLﬁﬂ’)%ﬂﬂﬂﬂ%uﬂuuuﬂ I¥U

v a

° a Qy a A ' Y a ~ 1 [ ) I Y
ADTUIYVUITU ‘]JﬁﬂJ’]ﬂlV]?J@QGlUﬂaﬂﬁuﬂT ﬂﬁﬁJTmﬂﬂgﬁgﬁ')']Qﬂ]ﬁﬁﬂ Wuau

< { a o Jd [ L4
® Product Structure File LﬂuﬁTﬁﬁulﬂﬁﬁllﬁﬂﬂﬁWﬂagL%ﬂﬂﬂl@ﬂwa@]ﬂﬂ!“ﬂLLﬁazﬁ’]ﬂﬂ’]i@ﬂWﬂﬁll‘]allﬁﬂ!

@ J

TagudluinFsensiagazuisy Inseadwvowaanuainn 9 519M3¥09U5EN 510021000

q

k4
a o 4 [V Y a
melulassafwdansutszuaasinsiwiesnemsigann q s10ms wounslSumai

< <

9 [ [ Ao 1 a I~ a [ o o 1 =& 1
@lmmi’mﬂgmazimmwmgﬂummiNamﬂuwaﬁﬂmmmmgﬂgmazﬁwmswumma

[~ o_w Qa: o 03"
® Route Sheet (T UONTTUAAIAIAVTUNTTIIUY i’Jll'ﬁx‘lﬂﬁ”]J‘i%ﬂﬂﬂllﬁzﬂﬁﬁi?%ﬁﬂﬂ VUABDU

9
ad o

MInuild 1 gasensiinu 1 g Tasszyasn nanlumsii ussnuanasgun 19 uae

Wniimsdeeenelusemsiae (Bill of Material) 1uUARINTSMMAZLDUMTU5ENOU

< { < = ~ ] o w a
® Work Center Master File HJuﬁﬁﬁumﬁﬁlﬂﬂ"ﬁﬂy‘aﬂﬂa&@EIWUfNﬁfIﬂNﬂ! U NIAINITHARN

voauaaz @01l uIunemIRnIu luugazaniiay uus Tuamsiiauluusa

~ a a @ Y 4 2 ~ o A o Y A Y
AOIUNU ‘]Jig’d‘l/]‘ﬁﬂTW ﬂﬁi'lﬂﬁcl"]fﬂigjﬁlﬁlﬂi mumﬁmmm’dﬁm‘ﬂmmmmmﬂﬂamﬂmu
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Woian i lun15nIUANNIN I5UNIIWAA

Data for Production Activity Control

® Shop order master file ®  Shop order detail file: a record for each
— Shop toelit ke operation needed to make the item
— Order quantity —  Operation number
= Quantity completed, Quantity scrapped —  Setup hour
— Quantity of material issued to the order —  Runhours
— Duedate —  Quantity report complete at that operation
— Friority —  Quantity report scrap at that operation
— Balance due — Duedate and lead time remaining

— Cost information

% = Copyright © SCM EE|
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ASIAAITIINI TN
Production Scheduling
o Jumssemsimstaugmiumdamaausassida luidaz e
pAR 5 i iz dugaidio s
* UmANAluNITIANIT NMIHANDY 2 MATIATANS AD
— Forward Scheduling -

— Backward Scheduling
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NSAAM TN TINNH (Production Scheduling)
[ o . . I ] qul 9 J {
®  N159ANTNNITINNIU (Production Scheduhng) Lﬂumiawuwuammz@amuqﬂmﬂﬂauﬁ%
A A A Y oA v a 2 £ '
UNIINAA Lwaizuammmﬂiz1J"mmsaz”lﬁmﬂumiwammmwmqTﬂmmazﬂixmumi
A <3 A L= o W :11
migimm:mimm"lm LTYINIUA P VVUNDU
Ay 3 o A = ) Y, A& A o A A
o GﬂiN\ﬂH“]ﬂﬂ“}f‘lﬂLﬂu’ﬂm’E'Jhlﬂillﬂ’ﬂllﬁﬁlﬂﬂ1§ﬂTLlLLi\NTLl IATO3UD LATDIVINT ADIUN IND

il 4ndanansaal w3e ¥l lumsltusmsuddou

MANANIIIANIIIINITNNNYU (Production Scheduling)
v 9
® Forward Scheduling 91U92QNRIMUANAUTUAUTINU (Start Time) NA1FUgANIUN IADIN
A 9 o v Ay ] o . a & o
ASHAURINUVINAO1NA09 1511151971 (Run  Time) MAUANHNOUALNT Push
A @ . 9] . 9 Yo @ ) v Y a
WIOWANIIUAIN Work Station 1150 1183 Work Station gamelddmsumidineudn ausuau
A o g A
usn o e mue Nuaziasuilels
. = o 9 1% 9 9 3 o A d
® Backward Scheduling zUMIMUIULVVTOUNAD TasnIUgAMBIZADIATIN UMY
9
o 1 o o o @ <3
fMruadanunmivimsfmuadoundu lagaunanassanu
® Infinite Loading M33am 319 Tag lithhdimsnaaniiognnnsanluwiniiuaesduiygiy
1 Y
e Aneu

® Finite Loading M39AM13 19011 Iagniimaamsnaanloguninaisanluium
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Forward and Backward Scheduling:
Infinite Load
Order Recieved Due Date
[ «+ [ 2 [ 3 | 4 [ 5 [ 6 [ 7 [ 8 [ 9 |
I T T T T T T T T 1
1 1 1 1 1 1 1 1 1 1
1 ] 1 1 1 1 1 1 1
+ Forward Scheduling : ! ! ! ! ! !
| Material L 1st | ond | 3rd | : : :
II Ordered ! ' Operation ! Operation J' Operation ' : ) !
1 I 1 I I 1 I 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 ) 1
; : : ! : : ' Backward Scheduling !
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
: ; : |Material | o st | 2nd 4 3d |
: ! | "Ordered ! "' Operation ' Operation ' Operation !
1 1 1 I 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
Infinite Load Profile

Copyright © SCM EEI
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Forward and Backward Scheduling:

Infinite [.oad

Capacity Overload

Capacity

Infinite Load Profile

Capacity Underload
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Infinite Load

9 1 < [ a . [ o
Gﬂ']ﬂzﬂﬂ'll‘lﬁ']\1&1J1Jﬂ']5%ﬂﬁ131\1ﬂ15Wﬂ@ll!“ﬂ“ﬂ Infinite Load Tﬂﬂﬁ\uﬂﬁl%WﬂﬂigﬂﬂuﬂTiﬂTiTl']\ﬂu

o 1 A 19 t:i 2

1 o’j A o o M Yo R KX 9 o o Y o
Tunpaztuasuniineiiosnunaen !‘L!’O\ii]1ﬂﬂ1‘5i]ﬂ@]'li'l\i‘ﬂ'l\ﬂuiﬂﬂ]lﬂulﬂﬂ'l‘l.!\iﬂ\i“l]f]i]'lﬂﬂﬂ'lﬂﬂ'] N
a & <3 Y1 A o v ~ d? 1 [ Ao w
NITHARN m%zmu”lmwmem Load Profile UBIUATDIUNIUVYUNN 219NV N THU NSRRI

a L=} o dld
Nﬁ@]lliJLWENW@ﬂUﬂ"Iﬁgxﬂuﬂll

Order Recieved Due Date
i | 2 [ 3 g

Forward Schedliling

| Material L 1st | 2nd i 3d
' Ordered ' Operation ' Operation !' Operation ' !
| | | | | | i Backward Scheduling |
i i i  Material i Li 15t | 2nd [ ard |
i i i "Ordered i 'i Operation | Operation | Operation i

Infinite Load Profile

Capacity Overload

Capacity

Infinite Load Profile

Capacity Underload
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Forward and Backward Scheduling:
Finite Load
Order Recieved Due Date
[ + [ 2 | 3 | 4 [ 5 | & | 7 | 8 [ 9 |
I T T T T T T T T 1
1 1 1 1 1 1 1 1 1 1
1 ] 1 1 1 1 1 1 1
1 Forward Scheduling : ! : ! ! ! !
| Material e s S T A1 Ist 4y ____y 2nd L 3rd
L' Ordered : . ! ! ' Operation : ' Operation ' Operation’
1 i 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 .
: : : : : : ' Backward Scheduling
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
: 1 1 ' 1 1 ' 1 ' 1
| Material L Ly 1st Lo i 2nd e 3rd !
"Ordered i i | Operation i 1 Operation ' Operation i
| | | : | i : i : i
1 1 1 1 1 1 1 1 1 1
Forward and Backward scheduling: Finite Load

Copyright © SCM EEI
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Forward and Backward Scheduling:
Finite Load

Smoothed Load

Capacity

Finite Load Profile
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Finite Load

9 1 < @ a .. o o
%']ﬂgﬂﬂWuﬁ'N!f]Juﬂ15%ﬂ¢]151\1ﬂ1§ﬂﬁﬁllﬂﬂ Finite Load Iﬂﬂﬁ\ilﬂﬁl%1ﬂﬂ3$ﬂ')14ﬂ15ﬂ137|']\11u
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Order Recieved Due Date
1] 2 [ 3 9

Forward Schedﬁling

| |

| Material o S S | 15t T | 2nd , 3rd
"Ordered P ! ! " Operation 1’ "Operation ! " Operation’'

! ! ! ! ! | | Backward Scheduling

| Material : T - S ' ond o ard g

"Ordered | | COperation | ! Operation | Operation

Forward and Backward scheduling: Finite Load
Smoothed Load

Capacity

Finite Load Profile
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MIa3N Capacity Load Report

. [~ =1 1 q
® Capacity Load Report (Dun 1513 0uonszia19mszau Load) Tu

o W = 1 Y = x ~ @ o W
gﬂ!L“JJ‘]_IEUFNﬂTmﬂ 1§Hﬁﬂﬁﬁ®dm‘5 (Capacity Required) L“Flflllﬂ“l_lﬂ 1614

ni Wﬁﬁ“ﬁﬁﬂgj (Capacity available)
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AEGERN Capacity Load Report

NiNvaa Load
Production

* Open Orders—Scheduled Receipts

¢ MRP-Planned Orders

N\ Workin pracess /
(load) 7

Manufacturing
lead time

Output Completed orders.

f‘-&\ (Sa); Copyright © SCM EEI
w } © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

C% ) £ a a 4
Tasamsaivayulasdninlavadnd
p
ATNPATIHNTIVAUFIULAZMTMT DS (NW3.)

180



) vangmanisannsladannduavdnnaneiaussauljiznig

Load Report

I 1 o w a { . .
o [fHumsnfSeuifiouszrnitemszau (Load) Tugdiusesidimsnanidesns (Capacity Required)
MeUAUMAINIHAANTDY (Capacity Available)
aA A
®  115¥91U (Load) UNU1IN 2 LIXANAD
O Open Orders— Released Order Wi fdawand laiimsdawaa liuds ogsznang
@ ~ [ Ay ¥ o Y 1
mssesuvesnzIndweumunai lanasiu B3 lugissceznatveaunu
O MRP-Planned Orders 111809 unumsoanludinanidgauaazsienisnazdoai

MIF IR FINIAVOITLIZIAINT VLAY LLWUﬂTﬁ’E)’E]ﬂiﬂﬁ\i%%ﬁg]}@\iﬁ%ﬁﬂﬂ

1 o [ ) o 1 Y ] o A Aq v
muﬂ“lﬂﬂmmuimmmuaﬂu MRP Tﬂﬂmﬂaua’qummmmmmmw "
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(10814 15A 1IN Load 11az Capacity Required

o umlanin 20 wihapaamnaniadmdanannd tun g edanada i
(=1 . o a'.« = cs'\r-a 1 o =
15739 (Released Order) LAz ITIHAANHLUAUIINENTNTHOA (Planned Order)
¥
Tuddania danaaaluaisg

Order Setup Time RunTime  Total Time
Quantity (hours) (hours/piece)  (hours)

Released Orders

222 100 0 0.2
333 150 15 02

Planned Orders

444 200 3 025
555 300 25 015
Total Time

/‘&;’1 =) Copyright © SCM EEI
\u : ,P Bureau of Logistics, DPIM, MO, in Collaboration with SCM Executive Education Institute

(108197 15A 110 Load a2 Capacity Required

ANFAL
Released Orders 222 Total time =0 + (100x0.2) = 20.0 standard hours
333 Total time = 1.5 + (150x0.2) =31.5 standard hours
Planned Orders 444 Total time = 3 +(200x0.25) =53.0 standard hours
555 Total time = 2.5 + (300x0.15) =47.5 standard hours
Total Time =152.0 standard hours

Inweek 20, thereis a load (requirement) for 152 standard hours
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MI0819M158319 Capacity Load Report

Week 20 21 22 23 24 Total
Released Load 51.5 45 30 30 25 181.5
Planned Load 100.5 120 100 90 100 510.5
Total Load 152 165 130 120 125 692
Rated Capacity 140 140 140 140 140 700
(Over)/Under (12) (25) 10 20 15 8
capacity

Work center load report

o &
= 1 ;
v / Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

@ i b4 .
17984 19N15a9 1N Capacity Load Report
180
® Released Load
160 OPlanned Load [ |
140 4
Egn
-
80 ; —
60 4 |—
40 - -
20 4 i —
» 0 T T T T
2 20 21 22 23 24
= Week
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1158314 Load Report

I ' o w a .

o lumsa$re Load Report 91 umsinfSouifeusenineainaansnan (Rated Capacity) e
@ A a 4%’ 1 ] &£ o Y I 1 ] Y Ao w a a
fumszauinavuluuaazeiwal sezm lidunlusianarlatenmaimsnanil

=1 A Ao w

lsitfisane n3eltas
[ A a 4%' o a AY Yo o a P4 ' !

sgnanmszuitnadunindidawaan latinisdendaaluuds nazedszning

N155051U04 (Released Load) 1Az UNNI0INLHLNT0N 1UFIHAA (Planned Order)
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NITHAaALY A
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alumsSuaumy TagniszanuiinatuiiualIsuen

Week 20 21 22 23 24 Total
Released Load 51.5 45 30 30 25 181.5
Planned Load 100.5 120 100 90 100 5105
Total Load 152 165 130 120 125 692
Rated Capacity 140 140 140 140 140 700
{Ovcr;lfUndcr (12) (25) 10 20 15 8
capacity

Work center load report

Hours

mReleased Load

@Planned Load

80 -
Bl -
40
20
1] T T T T
20 ]| 2 23 24

Weak
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Input / Output Control

Input Rate Control

" Queue
(Load, WIP)

Output Rate Control

Input/output control

%\ = Copyright © SCM EEl
\ '// © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

¥
A1FAIVNINTHIVINAZ DN
Input / Output Control
Work Center: 201
Capacity per period: 40 standard hours
Period 1 2 3 4 5 Total
Planned Input 3B 32 3B 40 44 190
Actual Input 34 32 32 42 40 180
Cumulative Variance -4 -4 -8 -8 -10 -10
Planned Output 40 40 40 40 40 200
Actual Output 32 36 44 44 36 192
Cumulative Variance -8 -12 -8 -4 -8 -8
Planned Backleg | 32 30 22 18 18 22
Actual Backlog 32 34 30 18 16 20
Input/output report
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Input-Output Control

I~ A A 9 a 9 1 a &
Input-Output  Control Lﬂulﬂﬂuﬂ‘ﬂGl“]fsluﬂﬁﬂ’J‘UﬂﬂJl]ﬁ3J1i11!,"11W-fJﬁ)ﬂﬂl@QNuiuﬁu’JﬁlW'ﬁﬁﬁu\‘m

A = = J o a I A ] A Ay 1 1 a
!W’E'JlﬂiEJ‘]JL‘VIEl“lJ'JTﬂ'liﬂHuu\‘I'lulf]JuUlﬂﬁ'lﬂJLLNUWiﬂuliJ LAZINaANIUNANBYITHINNISUIUNITANAA

a2 Y 9 a ~ 9 [ ~ = 1 1

LHASANATUAITUNTINUIVDINTU Tﬂﬂmﬂﬂimmmwﬂauwﬂﬂmﬁmmmﬁm@] Glmmazmmm

1 a Ay ¥ = 3 1 Y a Y a ~ oa.;l
wnndsunanui ldeenunnaaiiauiiug wwadwwaldinanudawan (Backlog) Tuaontiauiu

= a FY a = A ) 1 = 09/’ = Y a g
FIMNUTINUNUANNER (Backlog) Tuﬁmmm“l@m1qmuwm&m1mmmuqmuummmwamﬂu

o o Y 1A 9 9 [l ~ 09/’ 1 a
snuun wazi i lmindewdunldnaed luaofiauiveiniing

@ 1 U <3 1 4 A
1NNV Input/Output  Report UDI Work Center 201 @131Qﬁ1ua1\1ﬂglﬁu'}1!ﬁﬂlﬁmﬂ’]ﬁ
o A Y o s A a ' ~ i g A4 2 o oA '
ﬂ'lluu\ﬂu[lu@u’ﬁﬂﬂ'lﬂlﬂ 1 Nﬂiu’lm Backlog ﬂgiuﬁﬂ'lu\ﬂuu 32 ¥U l!az!u@ﬁuﬁﬂﬂ’lﬂﬂ I NUMN

UTua Backlog tJasuutlaalildail

' v
Planned Backlog aaadiviae 30 tilesanmuurusziidsunaanuilewdn 38 ¥u uavezivlSum
< Qy o =< A 1 a ay A a A
NUIFTIDDN 40 YU UUKNIYDI d1015D0A Backlog ‘mengLﬂiJﬁﬂﬁ\ill‘ﬂ 2 U HIINMNLAUY TN

g 1 a {
\ﬂuﬁlﬁiﬁlﬂaﬂﬁ]1ﬂ5$‘]J‘]Jll']ﬂﬂ?”lﬂﬁll']ﬂl\ﬂuﬁﬂﬂilllslgl}”lulﬂ

A 42’ I A a ~ 9 Aa ay T A A
Actual Backlog iiuyuiilu 34 ifieanndTunaauntowdnese 34 su Us1ing il

9

I a A Qy o = Aa 1 a A R o Qy A A (a A ]
IHI990NTUNYN 32 ¥U HUKNI8DI Backlog NUDYLANINNVUDN 2 ¥ oINS unEse

Y 1 a A 9
E]E]ﬂiﬂﬂig‘]J‘]Juﬂﬂf‘l’ﬂﬂill'lmﬂu'i/]‘]gjﬂul“lﬂ

Wark Center: 201
Capacity per period: 40 standard hours

Period 1 2 3 4 5 Total
Planned Input 38 32 36 40 44 190
Actual Input 34 32 32 42 40 180
Cumulative Variance -4 -4 -8 -6 -10 -10
Planned Output 40 40 40 40 40 200
Actual Output 32 36 44 44 36 192
Cumulative Variance -8 -12 -8 -4 -8 -8
Planned Backlog | 32 30 22 18 18 22

Actual Backlog 32 M 30 18 16 20

Input/output report
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HHININT AR nmﬂﬂumﬁwﬁm

Reducing Manufacturing Lead Time
* Operation Overlapping

* Operation splitting are possible when

,Eﬁ} ZoN Copyright © SCM EE|
\.'// © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

HHIN1IN 15401730 niﬂum'mﬁm
Reducing Manufacturing Lead Time

® Operation Overlapping

. Lot 1 Lot2
- Lot 1 Lot 2

Lot 1 |

Lotl : o
_ Operation Splitting

(‘E} 77—y Copyright © SCM EEI
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!sm‘mamsaﬂnmﬁﬂummaﬂ

< A A <
® (Operation Overlapping L1 Operation Splitting WHumasinniinsan Lot Size TWlvia@nag
Y
¥ o K % = . ' a
FauUNINEAUNTH Setup Time THuumAn T
I ' ! < { < 4
® Operation Overlapping 111un3u14 Lot Size vwialngjliiilu Lot Size Nilvuiadnauie1d

A . A Ag 09;1 1 ] a T Y dgl = o '
amsnAaou Lot Size Tumanaananaaiulilgnuenaaas 111815990 deaziinng Lead

F4
[

Time NAUAY

. . <3| 1 . P . Aa o A v
® Operation Splitting 111UN1511U4 Lot Size mum‘lmg 171U Lot Size NNvA@naine a0
4

o a . A g dy Yy 9 @ J £ o 1 . ~
MNITHAR Lot Size maﬂam"lﬂ"lﬂwmuﬂuummw 1 Lot mfuzmmq Lead Time N&UAY
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17081901511 Operation Overlapping

Example Operation Overlapping

Operation A -
0 30 730 1,000 (Minutes)
I I I I
‘ T ‘ ‘ T ‘ Transfer Time
1,010

740 790 1140 1290
Operation B

Copyright © SCM EEI

/ Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

VHIAVO] Transfer Batch

Size of Transfer Batch

L . :!' Bl 1 : :!' :il Y °
® 01 Operation N1 2 ¥1N791 Operation N 1 Batch L13NNADININIG
A F @ . = £y = =4 1 -~
manudne 11 Operation 1 2 3ADINVHIANNIT Batch 1 2
¥ . - 3 : . -l =y o
® 91 Operation 91 2 159091 Operation N 1 Batch U3NNADININIG

miauine lifs Operation 1 2 9zAn It 1vain a1 Batch 7 2
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MIMHUAYHIAVDY Transfer Batch

o ¥ 9 . . o §
1uﬂ1§aﬂna1u']ﬂ'JfJﬂWiGlﬂﬁz‘U‘U Operation Overlapping N1TATUIUYUIAUDY Batch “ﬁﬂ’ﬁﬂzﬁll

= v

o I (] A 4 o ] o a 1
tanwdraniluedguiiesninmindiuiavuiaves Bach limangauaziildinans hiaugaves
msmauluneazaatdnuniaulunszuiunsnasiiesny FalumsAiuia ¥UIAY0 Transfer

Ya ~Aq Y ' ~ ~Aq Y 2 '
Batch I¥ino1sanninatilglums Setup usazao1tia waza1ils1un1s Process FUMULADY

= = U dy 9 % dy
g1t Taelivanmsiiosauasil

9 . A 9 ' . A Ay o A 9 [ . A
® 91 Operation 91 2 ¥11I1 Operation N 1 Batch ILINNABININTIAADUIY Tuds Operation 11 2
y_ a < ' =
AVINVUIADNNTIT Batch N 2
v . A g ' . ~ AY o A 9 o . ~
® 91 Operation 91 2 153071 Operation N1 1 Batch {LTNNABDININITIATDUYY g Operation 11 2
9 =} ' J A
%Zﬁﬁ]ﬂhﬂ]‘l&']ﬂiﬁiy‘ﬂ’ﬂ Batch 1 2

< Y ~ ~ . Y ay 3 1 = A
mﬂgﬂi}zmu"lmw FD1UIIUN 2 (Operation B) Gl%naﬂuma Process BUINMUAUNIT TADIUIIUN 1

9 ]
Y =}

. 1% 9 o = = @ Ay o A 9
(Operation A) @atiu 1o Tmsinaulu 2 ortiauiinnuauganu Batch 13nidssiinisndoudy
w . ) o . . . }

Tgsaoriiaui 2 vdesdivuialvainii Batcch Naoq tiosninanitiaun 2 azldarluns Process

& A I Y Y a o A ~ A Y] A A
Batch uindanvinalvgnnlnlnamesdunainaniiiaui 1 151113 Process Batch Ndoanving
3 = o 9 ~ A [ A ~ A Y 1 a
AN Faiuazinldaniaun 2 mwsesuau Batch Naesninaniiauin 114 Taghinans

199U

Operation A -

0 30 730 1,000 (Minutes)

| | |

|T | |T | Transfer Time
1,010
| | | |
740 790 1140 1200
Operation B
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NSV VHIAVD A Transfer Batch

Calculation Size of Transfer Batch

SU, = Set up tine operation A

SUL = Set -11p time operation B

RT, = Run tine per piece operation A
RT; = Run time per piece operation B
Q= Total order size

T, = size of the first transfer batch

1

T=  (Q.xRT,)»SU. =G

RT, +RT,

;@\ = Copyright © SCM EEI
\\"1_ © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

ﬁ?ﬂﬁhdmiﬁ 1HIMVHIAVO G Transfer Batch

Calculation Size of Transfer Batch

Setup time operation A = 30 minutes

Setup time operation B = 40 minutes

® Run time per piece operation A = 10 minutes
® Run time per piece operation B = 5 minutes

® Total order size = 100 units

Find the size of the transter batch

{5 = Copyright © SCM EE|
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mnnuwmmzmuqummam
Production Planning and Control

swazz'ﬁﬂﬂﬁaﬁﬁ’amsamu / Course Content

um‘%’auﬁ 1 /Session 1
‘lJ‘i’l‘lJTVI!!azﬂ'J13»16’15&3611E)Qﬂ]ﬁ?]ﬁ!!ﬂ‘l«!fﬂiwaﬂ
The Role and Importance of the Production Planning
UNBouRi 2 / Session 2
MINUHUNTNENINIHEA
Master Planning of Resources
um‘%’auﬁ 3 /Session 3
MINWHUNAINIHARA
Capacity Planning
UniSouii 4 / Session 4
UHIAANSHAAULY Lean 192 Just In Time (JIT)

Lean And Just In Time (JIT)

um%'ﬂuﬁ 4 / Session 4
HHINANIIHANIUY Lean Ua Just in Time

HHINANIINAA HUD Lean #ag Just in Time
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PSHaAUUUTI N 1°If"lﬂﬁ

(Just-in-Time: JIT)

= = ¥ o 1 :!:o [~ ci:o I~ 1 .::
* panmmizaumDILIum N 1y wag lunand udumiiu
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* mupuiagaendd lnodlussdunioenganio nmmdugue
* annalitioszezaTona AT UIUNITHAN
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* ydannugnlalumsnaa
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MSNAAUUUTNHIIAINOA (Just in Time : JIT)

a o =3 a 1 [~ a { A a o :JI o
® NITWAALUUNULININDA ﬁ?@uﬁmﬁﬁlﬂ’ﬂ “JIT” L‘lJ‘L!mﬂlJﬂﬁL'ﬁiJGl%mlu‘]JiHﬂ%uuﬁlﬂﬁ

D.
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. aananimieszuza1yeneslunIzUIUNMIHAER (Zero Lead Time)
o = d‘ a dgl a .
. vinilymvoudsNiNAvYLINMINAA (Zero Failures)
9

- adaanugylarlumanda (7 Types of Waste) daae 111
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NSV 1HIY Kanbans
MUIUTATANTL (N)

)
= Usmnannudoamssuaiulugianaiin + safety stock

Contamer size

dL+§

N =
c

N=number of kanbans or containers (T1HIUTATAUI)

d = average demand over some time period (‘]J'?JJ AR 311135§1lﬁ]1!1uﬂ5']\1 17011i1)
L =lead tune to replenish an order (S]J:'N a1 lumsmu lﬁJJ)

S = safety stock

' = container size (ﬂ%.‘ll 1undaluiiang Kanban)

%\ = Copyright © SCM EEI
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NS 1HIU Kanbans

Arane1 Aspinn 19015HAALUY Kanbans Card Tunisniugumiinan Tnalu
i draadesnsussn il 200 v3alu 1 $9 T Taslumsussguniatl
Efr-lfiﬂ*ﬂ:ﬁﬂﬂﬁﬂﬂnml]"ﬂm“r’i‘li’mﬂHF-IaﬂarWili’JElﬁﬁdTﬂﬂsluﬂlif’%dlhﬂ'ﬂ:ﬁﬂ%ﬂi{ﬁlaﬂ
w2 18509 0 30 117 &1 Kanbans Card ifndn 1o diivnanisndamdy 25
1A (ana=Ae el Kanbans Card 0811170 87 1y (fnualyl Safety Stock iy

10% Vo4n 2 1ud0 013 Tugaaiiny
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Y A @

AWAne1 Aspirin 1¥N15HAAIUD Kanbans Card  Tumsaiuqumisnan Iasluilagiu duda

QU

Y, oy v < Ly a ¥y \ A
Aamsus9 19 18 200 vaaTu 1 ¥ T TaglumsussguaaiidnanazdoadainunnriiensHan

9
Y a

1 v Y ]
dnmienilTaglumsduaazassdnanaz 1asuvaaly 30 w17 81 Kanbans Card Nfwaal90gh

Y

fad)}

YPIAMIHAANINY 25 129 AHAAIZA09T Kanbans Card 98 191T0en 1y ($1muali Safety Stock 1M1

10% ‘U’t’Nﬂ?l'l‘JJﬁglJ’fNﬂﬁﬁlu“ﬁ’NnaTﬁT)

Solution :

D =200 bottles per hour
T = 30 minutes = .5 hour
C =25 bottles per container

S =0.10(demand)(T) = 0.10(200)(.5) = 10 bottles
DT+S (200)(.5)+10

C 25
Question : round up or down?

N= = 4.4 kanban containers
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Small Batch Production
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MsHANIIM Wil
Small Batch Production
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MIHANIUINIBY (Small Batch Production)
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a & a o oa <
J=gZIA 1N 13AAtas AN H T HEH
Quick Setups
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FZgZNANTTAAAWAZII NAVHHITHTH
Quick Setups

" fydnn1s SMED {Single Mmute Exchange of Die)
*  PAINA AT AU (Setup Time) 110 2 U5z1n
Attached (Internal Setup) N13 Mg UNde imMTouTUOIY

Detached (External Setup) N33 enaun laidaasasuaim
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FZEZINMIAAAWAZISTNAUHUNUTY (Quick Setups)
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Single Minute Exchange of Dies (SMED)
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4

SZUZNAINITAAA INAZIS WA UHHN VAU

Quick Setups
9/
NTaaNa1 U (SMED)
L AEE oA AnANI ZUIUMTTIIAY
1 = 3 & a  d & = L
2. uuadazmnnanssulumarhauanty 2 dszmnaenaniiunialy (ntemal Activity)

A= NANG T HNIENan (External Activity)
3. wneasunenssumalu lidvnenssunenen
o = N O ' 4 2 A
*  dmassnnieadienazadnsahimisuneussdunien
*  uanduasuinildTuaszniaiednsdnitnuadaaniniuasuiide ni
LIBIA 58N YA
B 9 1 7
4. dndavduaeulumaduniasing iz
5. pszmenuesaninzay las lilinamssenu

W o O o s ' ' 2
6. ‘ﬂﬂ1i]‘-‘T]TE;‘]Jﬂ‘}imLT‘IEl“]J"JfJGluﬂ]ijﬂﬂ'ﬁlﬂﬁ“lﬂﬂQEIEJN‘E'J?]L‘}J"J
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Quick Setups

d
ainilszpovvoims Changeover
LT {Preparation Step)
P ey a2 A 4 2
* nlaeuluad viie nwes (Fixture Exchange Step) nhuaiiaauniman)asuenimeig
' =t = P o2 q = A om g =y q A
I L“]JEIFJ“I! liran lf]JﬂEl“IlT‘lﬂlfﬂﬂfi L‘]Jﬁflul‘uilﬂ HEAzIRaa30ad 1 & T]i"]ﬂﬂﬂ]‘iﬂlﬁqﬂﬂﬁﬂﬂﬂ
* ‘i]ﬂ'MLL‘IT“IJii‘iJJ‘iJ\NJQfJ ez ﬂmmm (Centering, Dimensioning and Setling Step)
munaumaﬂ ﬂJﬂiLﬂaﬂWﬂa ﬂaﬂﬂﬂaq i b ﬂ]d‘ﬂﬂﬂllﬁﬁﬂ Lﬂﬂalﬂﬂnﬂaﬂ“ﬂ]ﬂ]JNﬂﬂhlﬂ
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*  NAaIkan naz ﬂaU‘.Nﬂ'll‘lTJl (Trial Runs and Adjustments) *"lJ‘ll‘ﬂﬂ‘llﬂﬂﬂéNNﬂ‘.’]‘]ﬂlfl]‘ll
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MIaANMNHININY (SMED)

= | Y v 1 4‘ %
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AN Changeover Checklists 130 Changeover Request
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Changeover 7114 Changeover Checklists
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-1 Setup Cast %30 SMED Table

s A 9

- 14 Visual Control 15U SmuadmrUINuasesiionsoudinigreaviodu
FaMues ALAAWNUNITHAN
" peuanruz Iineoud s uUmMs Changeover

- guuiiui 13neu (Pre-Heat), Jsudaiioadu (Pre-Set), fauauAsosiionto

2 o 2 Y
s linTou 1% (Pre-Cut), azdsudanslnesitosdy (Pre-Adjust)

o < 4 a2 o < Y
B MaNuayena Lﬂﬂlﬂ%‘ﬂﬂﬁ@ HAZHUNUNINTY 991D Changeover LETLLA7

b \in

C—1
- Setup Cart

n —
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=l = 3
iAsasHagznan g
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w A =
ni ﬁ‘IJ IU8UNIWAA (Heijunka)

(Uniform Production Level )

Unleveled Production

l Following pracess

;

Part C line |

Preceding process

Storage

N

h

‘/ﬁ\ Copyright © SCM EEI
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o A =
ﬂ1ﬁ‘iJ IV UNISHAA (Heijunka)

(Uniform Production Level )

Leveled Production

Following process

B © A

Storage

| Part C line J

Preceding process

o4 e,
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msUSuiSaumsHan (Heijunka) (Uniform Production Level)
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= | =
ﬂﬁ‘lj‘ifljl’iflfljﬂﬁﬂﬁﬁl (Heijunka)

(Uniform Production Level )
3 S 288 N2 B30 Total

K
BRI

2

Level daily production amount

Takt time = Working Time
Customer-needed amount

go=N Copyright © SCM EEI
} © Bureau of Logistics, DPIM, MOI, in Collaboration with SCM Executive Education Institute

m5U5uiSeunsean (Heijunka)
(Uniform Production Level )

Daily production

Sequence planning
5

(Typical Thai factory: Big lot)

case 2 [A T A JENIGH A T~ N~ I

(Incomplete leveled production)

case 3: A I ~ o] ~ T ~ e ~ I

production: Small lot
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MsUSuSeumsnan (Heijunka)
4 1
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Big lot production

Incomplete |evel production

Level production

Blg ol production

Incomplete |evel production

Level production
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AU UK IN 1A

Quality at the Source
*  Visual control * Jidoka

a1 : o = =
PR RO R — Authority to stop the production

® Poka-Yokes line
— szuudasduanupanaa *  Andons
* Kaizen — urauaiaala luaaadinnia
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A o= q v 1
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Quality at the Source

Visual Control

Tool board Visual kanbans
oo a ad booosooo uwaaon
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Quality at the Source
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