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211

(Material flow)

(Production Planning and Control System)
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2.1.3

1)

2)

3)

4)

5)

6)
7)

8)

(Make to stock)

(Make to order)
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(Multi-

purpose Machine)



Orders Booked

(Forecasted)
Sales N ~ Master
(Shipments) A [ Schedule
g
Accounts Bill of
Receivable _ Material
General
Leage
! Standard
Costs :
Inventory n Production
Cost/Budget
9 Control Schedules
3
Cost of Sales
Labor Account o d Process
Payable Plan
1\ ' A
N, / -
Process Quality
Plan Control
2.2

. Schroecoer, Roger G. Operation management decision making in the operation function fourth
edition, New York: McGrawhill 11Inc., 1993. PP. 176



2.3.1.2

(Master production schedule : MPS) ?

Overtime)

2.3 2.2

I'Inventory Turnover),
(Capacity utilization) (Use of

(Percentage of order filled from stock).



Orders Booked
(Forecasted)

{ l

|

[ ‘ S | [
2| Sales l N ¥ .3 ] Master
[ (Shipments) | //‘ T/ % % Schedule
| . ~/ | K
\\/ / {
17 -1
, l Accounts | P i § Bill of }
1 ' Receivable | L 4 b | Material |
| - 5
| | |
| Eo ] ‘
4 v | !
General | L I 3
% Leage | ® S5 // |
SSe= J N N ; “ b ’
‘ ] \\ : ‘ ! \/ |
v Standard ' v
- ‘ Costs | inventory | | Production |
| GostBudget & SN Control ! | Schedules
1 | i | :
i : 1
| | SRR e
- v ’ // SRR N .. B
L 7 Cost of Sales v \/ ; Purchasing
1 A : K —i T T
R SR ‘ IL Y :
* ] | Account | <_> | Process
Labor q, _/ ' Payable ‘, Plan
= e g
\ hea
\\\ ) EIER // P
ineniiei| 1. v
5 2 WO Y
Process Quality
Plan Control

2.3
: Schroedoer, Roger G. Operation management decision making in the operation function fourth
édition, New York: McGrawhill 11Inc.,, 1993. PP. 176
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214 . APICS

American Production and Inventory control Society (APICS)

Production Control : The function of directing or regulating the movement of goods through
the entire manufacturing cycle from the requisitioning of raw materials to he delivery of the
finished product.

Inventory Control : The activities and techniques of maintaining the desired levels of items,
whether raw materials, work in process, or finished products.

Production and inventory control : A decision to release a production order will reduce raw
materials inventory, temporarily increase work-in-process inventory and eventually increase
finished goods inventory. Conversely, a decision to increase the inventory level of a

manufactured part will result in the release of a production order.

1)

2)

4)

5)

1)

2)

11



1)

1)

2)

1)

2)

3)

1)
2)
3)
4)

5)

12



)
2)
3)
4)

5)

Purchasing)

(Business Planning)

(Production Planning)

2.4

(Mater Production Scheduling)

(Material Requirement Planning)

?

(Production Activity Control and

13



2.2

221

222

(Wilson and Keating,1990)

1:

14



S

1. Specify objectives

i

\

|
\ 4
w

1 2. Determine what to forcast !

|

|
o o _ \ 4
3. Specify time dimensions 1

1
!
) 4
4. Data considerations

5. Select forecasting methods to use

6. Test the methods selected

- \ 4
7. Prepare forcasts

ENSIIUREL., e
8. Forecast presentation

aelE 0 85 ety

9. Monitor results

2.5
: JH Wison and B. Keating, Business Forecasting. Homewood, Ill.: Richard

. Irwin, 1990.

15



?
?
Moving Average Single Exponential Smoothing
Double Exponential Smoothing
?

16
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2.23.1

1)

2)

3)

2.2.3.2

(Basic

(Quantitative Forecasting)

(Exponential Smoothing)
(Decomposition)
(Regression Analysis)

b 3

(Qualitative Forecasting)

Pattern)

17
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2.2.4
4
1) (Average pattern”® 1 (Nonstationary
pattern)
2) (Trend pattern)
3) (Seasonal pattern) (fluctuation)
1 4
4) (Cyclical pattern)
1
(GNP)
|
g |
o |
i
V- -V
T Ure
(al Average (b) rend

Quantity
2T
ERELS

S
s\
\ ]
’o#
) )
S §
Y ¢
{
|
&5 N
{
v <4 o
3 5
a
.‘\
O\,a’\h!‘y

N Yo;r\-?. 3 \\J

G B BN LR SO0 R BT, [ YD | S5 e i 1 = SRR | Lssseal
) F M ANMLUY 0 A S OND 1 2 3 4 5 6
Muritrs Years
(G Seasonal infuence (0) Cyeitcal movemens
2.6

: Krajewski, Lee J. and Ritzmen, Larry p. Operation management strategy and analysis Third edition,
pp. 501. New York : Addison-Wesley publishing company, 1993.
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2.3

(Safety Stock)”

231

2.1

Supplier Manufacturing plant Distribution center  Retailer

2.1
: Krgjewski, Lee . and Ritzmen, Lany p. Operation management strategy anc analysis Third edition,
pp. 501. New York : Addison-Wesley publishing company, 1993.



2.3.2

)
2)
3)
4)
233
)
2)
up)
3)

(issue purchase order)

(vendor)

(good will)

20

(follow up) (receive)

(set

(Lost Sale)



4)

21
21
( )
@ rance)
(Tax)
(Storage)?
2.3.4 (' ventory Control System)
(Inventory System)
(Inventory Control)
2.34.1 (Fixed Order Size System)

(on order)

(Reorder Point)

Q (Q system)

(process)

20 - 25%

(Stock Position)
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ko

(usage)

(Inventory level)

o
o

2540

22

EOQ

OoP
OoP

OoP

0T

(time)
2.8
108,
2.8
(lead time) L
(parameter) 2 Q oP
(R) (OP)
+
+ z

OoP



23

2.34.2 (Fixed Order Interval System)
(period)
2
?
2
(Fixed Interval)
P(P system)
! P
P (Target Inventory) T
Q4 = 8
— { A N |
F o B '“\\\ [ e
7= . i Qz | | al i
& O ~ h \ |1 ) |
s 3 Q| | pl N t| | e @8l L
e = 1 g S SH ;
Go Z‘ 3 | ' | ‘\_;: |
c © Lo |
€ = Qa2 | |
e 9 *
N C | P
o = | {1
<L» A
KL
<lL» —L—>

IR (time)

71 2.9 sruunsdadagtaaaIN1TAIAI

115, ( - )
2540



1)
2)

3)

EOQ

2.9

.6

24

®) (Cycle Usage)

EOQ



25

24 (Production Planning)
24.1
1)
? ? ?
2)
3)

2411



1)
2)
3)

4)

24.12

1)
2)
3)

4)

2413

1

2)

3)

2.4.2

3
(Demand Matching)
(Production Leveling)

(Subcontracting)

26
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2.10
: Kragjewski, Lee J. and Ritzman, Larry p. Operation management strategy and analysis Third edition,
pp. 501. New York : Addison-Wesley publishing company, 1993.



24.2.1

24.2.2

24221

1)

2)

(Planning Horizon.)

(Staffing Plan)

(backlog)

(Direct-care Index)

28
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0

10 3

5 4

4 5
? ?
(Attrition)
(Disciplinary Firing) ?
600,000
100,000 250,000

600,000 + 250,000 - 100,000
= 750,000



24222

2)

3)

4)

(Regular-time costs)

(Qvertime cost)

(Hiring and Layoff cost)

i (Inventory holding cost)

(fringe

150

30

benefit)



)
( of goodwill)
l 1
24.2.3
2.10
(
2.4.2.4

(Back-order and stockout cost)

3l



243
2431 Tableau method
Tableau method
,1956)
1
2)
3)
Tableau method
3
24.3.2
h =
r
C
5 =
0
14
Rt =
07] =
St =

Dt =

32

( Bowman

(Manual approach)



2.2 (Production Planning Tableau)

Time period Unused Total
Altematives 1 2 3 4 Capacity | capacity
g | Beginning 0 h | 2n 3h I,
§> inventory
Regular r r+h r+2h r+3h R,
Time
Overtime c c+h c+2h c +3h o7
Subcontract S s+h s+2h s +3h S
Regular r r+h r+2h R>
Time
Overtime >< c c+h c +2h OT;
Subcontract >< s s+h s +2h Sz
Regular b r+h R;
Time
Overtime >< >< (& c+h OT3
Subconiract >< >< s s+h S3
Regular R Ry
e | | X | XK
Overtime >< >< >< C OT;
Subcontract >< >< >< S Ss
Requirements D, D, D; Dys+ 14




34

1) !
( )
1
4 3 4
2)
3)
|
() 2 1 2
r+ h ( 2)
1
1 3 r
+on ( J) (back-order)
4)
5) ? (beginning
inventory” 1 0

(Ending Inventory)



1)

2)

3)

35

? (Total Capacity)

(unused Capacity)

1 1
?
2.1 (Tableau Method)
e«
1 2 3 4
2,460 2,500 2,700 3,000 13,160
1,240 1,000

20 '



(

capacity)

2.3

4,312

4,312

1,240

2,480
496
500

100

150
225
285

15

2 3
2,800 2,800
560 560

500 500

)

(unused capacity)

1

36

4

2,480

496

500
(Total

1
1,220
?
1,220



3

2.3.

Time period Total
Altematives 1 2 3 4 Unused Capacity | capacity

g Beginning 0 15 30 45
E’ inventory 1,240 1/246 0 1,240

Regular 150 165 180 195
Time 1,220 1,120 ?/,@ 1260 140 2,480

1 Overtime 225 240 255 270
496 496

Subcontract 285 300 315 330
500 500

Regular 150 165 180
T >< 2,500 300 2/’6 e o] 280

) Overtime 225 240 255
>< 560 560

Subcontract 285 300 315
>< 500 500

Regular 150 165
Time >< >< 2,700 100 z,arﬁ 190/ 0 2,800

3 Ov.ertime >< >< 225 240
560 560

Subcontract 285 300
XXX

Regular 150
Time >< >< >< 2,480 | 2480 ol 2480

4 Overtime 225
XXX

Subcontract 285
XXX
Requirements 2,460 2,500 2,700 4,000 4,252 15,912 5




?

2.5

251

1,000

1
2)
3)
4)

2 2,500
2 2
2 2,500
2,700
2,700
4 3,000
4,000
4 2,480 1,520
1,520 '
3 (100 )
1(1,120
(MPS)
4

)

38

2,700

2 (300



252

253

1
2)
3)
4)

5)

(Time buckets) MPS

39

stock replenishment

2.13

MPS MRP (Material Requirement Plan)

1 . MRP
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254

MPS 2 ( 211)
1) (MPS order)

MRP MPS ?
MPS (cumulative lead time)
A
2) MPS
MPS ?
(Rough-cut Capacity Planni 9)
MPS

For Production scheduling

Procurement-*-*— Fabrication—  --—-—-Assembly—  -—- Visibility----- >

Cumulative lead time

MPS planning horizon-

For Long Lead Time Rough-Cut Capacity Planning

Procurement lead time __ Visibility-----------
Special Purpose One Year
Equipment
¢ MPS planning horizon >
211 MPS

: Smith, Spencer B. Computer-based production and inventory control PP NJ : P'entice-hall

International, Inc., 1989.
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255

MPS
?
(Time fence)
? 2
(Demand Time Fence : DTF) (Planning
Time Fence :PTF) DTF (Assembly To Order : ATO)
?
1 DTF 1
1
1 (Frozen Zone)
?

PTF 2 DTF  PTF



3 PTF '
Planning
Now DTF PTF Florizon
Zone 1 Zone 2 Zone 3
Calculation
of projectected Use actual Uses combinat on of actual
available demand demand and forecast
balance
Type of order Orders Firm planned Planned
orders orders
Master
Rescheduling Scheduler Master
of orders with Scheduler System
management
approval
Assembly
leadtime
-------------- Cumulative lead tim e --------------»
2.12 MPS

: Smith, Spencer B. Computer-based production and inventor/ control PP NJ : Prentice-hall

International, Inc., 1989.

2.5.6

(MPS)

MPS

MPS

(Erd Item)

2.13

42



257

(Project on-hand

(

, (Available To Promise)

(Safety Stock)

WHUNTHARY I3 3

NITBRITHUNY

{

4
FANNIMUANTHARUAN

NAANGS

//’\\\- i
2 - i E
7 NIREINTNTHAR !

\\J‘:I:LWENW?JI‘D'V?T)‘W//
N 5]

.

~ 4

. |
AMUUANIIHRANANTI

TFunreyBiuga

LB R, SO
NN Y

ANFBINITAN

2.13

43

Inventory)

)

: Krajewski, Lee J. and Ritzman, Larry p. Operation management strategy and analysis Third edition,

pp. 501. New York : Addison-Wesley publishing company, 1993.
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/,=11+MPS1- max(F(or COJ

MPS, ?

80 160

2.14 )

Co,

Ft



11- It x+MPSt-max{FtorCOt)

22 =45 +0- 23 1
50
80
3
[ 3 : 80
PUTRLI WOHNIAN
UinnududAnuuile @ fland flai
1 2 3 4 1 2 3 4
AneNTng 20| 20| (207) 20| 40| 40| 40| 40
Ll“m'\mmﬂfq-‘";ﬂdqmﬁ'\mnqnﬁﬂ 23) 15/ ‘E\ 41 of o o] ©
#aALTIHIUINTIRAAIARY 22 @ @)A
SN sHRAnAN / 8 \\
1 3

1 45+0-23=22

2+0- 20 =-18

2.14

45



2572

2.14)

2.2

Quantities)

23

22

2.14

J

46

( 18 2

(MPS

45

20

20



AW

ol

24

45

22

62
42

42

2.15

45

23
20
20
20
40
40
40

40

No
No
Yes
No
No
Yes
No

Yes

20

23

22

(MPS Quantity)

20

15

20

62

80

80

80

2.15

20 40

42 2

. 80

40

42

80

40

22

62

42

42

42

40

42

80

47



2.57.3

2.3

3 "

(Available-to-promise Inventory)

(ATP)

(ATP)

(MPS Quantity)

)
ATP
ATP '
3 )
« )
1 5 2
2 38 5
3 24 3
4 15 4

48



49

2.16. ATP 7 45-23-15=7)
45 3
7 ) 1
ATP 3 68 [80 -(8 + 4 + 0)] 68
3, 4, 5
3 . 80
45
il 3 4 1 2 3 4
20 20 20 20 40 40 40 40
0 0
E 3 te ) 0
( 22 2162 42 2 42 2 42
0 V8(?1 0 0 80 0O 80
N 7<

23+15=38 ATP

45+0-38=7

2.16

N68<

8+4+0=1238 ATP

80- 12 =68

(ATP)



26

26.1

2)

3)

ATP

ATP

ATP

ATP

15

68 - 38

30- 24

AT3

30

6

50



26.2

1

2)

3)
3.1)

3.2)
3.3)
3.4)

3.5)

3.6)

3.7)
3.8)

2.6.3

MRP

BOM ?

(Item Master File)

(Lead Time)

(Safety Lead Time)

(Safety Stock)

(Fixed order quantity)

?

(Shrinkage factor)

(Service Demand)

51



264
(Gross requirement)
(Project on-hand inventory)
(Planned order releases)
(time bucket)
2.17
? BF31
BFG3
3 (Planning lead time)
sizing ) (Safety Stock)
BF31 230
50
26.4.1

(Gross requirement)

(Parent item)

26 42

(Scheduled receipts)

52

(Scheduled receipt)

(Planned receipts)

BFH3

(Lot

(

(on-order)



53

MPS week | 1 | 2 | 3| 4| s |6 | 7] s
BFH3 150 - 150
BFG3 / 1‘20 1 ‘20
/ / /
Production Week 1 J 2 3 4 j/ 5 6 j 7 / 8
release date BFH3 | 150 /1 50 J
BFG3 120 | ] 120
P
Item : BF31 @: 230 Units
Description : Butterfly valve Assembled Lead Time : 2 Weeks
Safety Stock : 50 units
Week 1 2 S 4 I 5 3 7 8
Gross // l \\ \\
requirements 150 0 0 120 0 150 120 0
Scheduled
receipts 0 0 0 0 0 0 0 0
Project on-hand
inventory 47 12( 127 127 Y/

\

ANABINTTTIN(Gross requirement) Tudilanvin 1 1w
NATINTBIANNAIINITRIN BFH3 uar BFG 3 Tassanis
g zcl 2 - « s ar
waHaINImEn 1 flai Uszunuimsisnaiadauu

Haludavin 1 windu 47 + 230 + 0 — 150 = 127 uuogl

2.17

BF31




54

2643
( Projected on-hand inventories )
217 47
MRP MRP
( )
/, +SR, +PR' -G R,
I, = 1 t
SR, = ( ) t
PR, = t
GR, = t
2.18 4 4
7
50
2644

(Planned receipts)

(Dependent demand)



1)

2)

2645

24

BF31

(column by column)

237

(Planning horizon)

(Planned order releases)

(Parent item)

230

2.18

55



A W

ol

2.5.

47  +
127 +
127+
127 +
237+
237+

g7 +
197 +

BF31

230

o o o o o

Butterfly valve Assembled

150

230

47 127

127

230

2.18

127

150

120

150

120

120

237

230

0

0

0

230

0

0

230

0

1230

12
5 6

0 150
0 0
237 87
0 0
230 0

BF31

. 50

120

197

56

127
127
127
237
237

87
197

197

197



2.6.5

2651

2.65.2

1
2)
3)
4)

(setup time)

(Process time)

2 (Static)w

57

(Dynamic)
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2.6.5.3
(Independent Demand) (Dependent
Demand)
2.6.6
2.19
T LA/ Sgel] Y
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2.19 ?
: Krajewski, Lee J. and Ritzman, Larry p. Operation management strategy and analysis Third edition,

pp. 501. New York : Addison-Wesley publishing company, 1993.



59

25 BFH
2.20 BFH 700 7
BFH = 200 BF31 = 150

BFH32 = 50 BFH = 100 BF31 = 100
BFH = 50 BFH 2 200 BF31

BFH 32 1 200 BFH BF31

BFH32 ?

BFH
LT = 3 weeks
BF31 BFH32
LT =2 weeks LT = 1week
2.20 BFH
BFH 700
1) "
2)
3) BFH 700 7
4) 7 1
-300 2-6 7
400 ( -
=700-400 +100 = 400)
5) BFH 3 400
7 400 BFH 4
6) BFH BF31
BFFI32 BF31 BFH32

400



BFH
BFH
Butterfly Valve with Handling : 3
100
1 2 3 4 5 6 7 8
700
200
200 200 400 400 400 400 400 -300 -300
7) BF31 BFH32 4
BF31 - 50 BFH32 - 150
8) 4 BF31 150 (400 -350
+ 100) BFH32 200 (400 - 250 + 50 )
9) BF31 2 2
200 BFHH32 ? 1
3

60



2.7

BFH

Butterfly Valve with Hand-driven

200

200 200 400 400

BF31

Butterfly Valve Body

200

150 350 350 350

150
BFH

Hand-driven

200

50 250 250 250

200

400 400 400

400

2
4 5 6
400

100 100 100

150
1
4 5 6
400
50 50 50
200

BFH
100
7 8
700
100 100
400
100
7 8
100 100
50
7 8
50 50

61



2.6.6

1

2)

record)

MRP 2

?

(Regenerative MRP system)

MRP

(net change)

(Dynamic manufacturing)

time)

2.7

271

(Load)

MRP

(Backlog) (queue)

(Required capacity)

MPS

62

MRP

(latest MPS)

(computer

(Computer

System Nervousness)



(Maximum capacity)

(Demonstrated capacity)

(W ght ,1975)
221

Requirec capeaty

A

Backlog
or
queue

l¢———— Maximum capacity

44— Demonstrated capacity

221
: Smith, Spencer B. Computer-based production and inventory control PP NJ : Frentice-hall

International, Inc., 1989.

63



2.7.2

output rate)l

(Utilization)

64

(Average utilization Rate)
. 1 Average outputrate
Average utilization rate
Capacity
(Average
[
(Basic Capacity Measure)
2.8

(Output)

Type of
Organization
Car Manufacturer
Hospital
Airline
Restaurant
Retailer

Theater

(Input)

2.8

»

Measures of Capacity

Inputs
Machine hour per shift
Number of beds
Number of planes
Number of seats
Size of display area

Number of seats

Outputs
Number of car per shift
Number of patients treated per day
Seat-miles flown pe~week
Customers served per day
Sales dollars per week

Number of customers per week

: Krajewski, Lee J. and Ritzman, Larry p. Operation management strategy and analysis Third edition,

New York : Addison-Wesley publishing company, 1993. pp. 298



Sequencing

Resource
Requirements
Planning

Long Range

Rough-Cut
Capacity
Planning

Meduim Range

Capé&ty
Requirement
Planning

. . S

Control and
Operations

2.7.3
2.20
2731
(Production planning)
2.22
| De | L% < i
3 mand Production | =
Management | ” Planning R e
P e B
T ‘ _ Whatif “
\‘\\ f _ Analysis —
SO N POt N ___'; = '¥/\\\ sl ¥,
Final | N < Master ; a
Assembly Production i i

Scheduling [ Shedlhg —un .,

i) — (MPS)

h AN

Material
i oo Requirements RO o 1

Scheduling
(MRP)
e T\
Vendor Prouction
Follow-Up Activity Ly
Systems Control \
2.22

65

: Narasimhan, Seetharama L, McLeavey, Dennis . and Billington, Peter J. Production planning and

control 2rd NJ : Prentice-hall International, Inc., 1995.
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27.3.2

(Rough-cut capacity planning)

?
27.3.3
? (Capacity requirement planning)
274
?
2
?
?

2.23
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2.23 !

P =P UeIn

67

. Krajewski, Lee . and Ritzman, Larry p. Operation management strategy and analysis Third edition,

pp. 501. New York : Addison-Wesley publishing company, 1993.
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2.1.5

(Queuing

models) (Decision tree)

2.75.1



2.15.2
(node) (branch)
(Dec Sion node)
(Chance event)4 1 '
P(E)
1.0 (Payoff)n
2.24 1 {
1 1
EIP(EL)I
/ ; ; HARDLIUNLN 1
/ P b
/» 7 ERE HARDLIUNLN 2
y N \ P(E a4
" é’“ SR HAADLUNUA 3
&

ANIHAAKIS
3 e
1 NRANH 3 o
S HARBLIUNUN 4

; 'imm‘;‘ﬁﬂay
h2

-
YINLRanv 4

\ HARDLIUNLN 5
” \\/

“ a
\ N[N 5
<>

~ =Eventnode \ /
e ’v/ i \\‘ P d'
! = Decision node \ ERE) HARDLIUNUN 7

E =Eventi \
P(E,) = Probability of event / E.[P =
5 R JPE) LARDLILVILN 8

2.24

UARBLIUNWT 6

69

: Krajewski, Lee J. and Ritzman, Larry p. Operation management strategy and analysis Third edition,

pp. 501. New York : Addison-Wesley publishing company, 1993.
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