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1 Education

® Ph.D, 1 #& & %1 47, Texas A&M University, USA
(Major: Operations Research T #5773 /i& £ &)

OMS, 11 BEBEEIfEEE FEGjEsg
® BS.&BBA, B* #EFFNFE Wrus+ &
[0 Experience
® Bl itk Mz a# A FF 18  FUZETNE AT T AT
O E;'] &, Flexible Services and Manufacturing Journal (SCI).
CRT L EIARR ~EE ST
O Award
EhxAd kA EE(2019)
® Micron TeacherAward (2018)
$ELA g e LR 2 (2018)
ﬁi;}i*‘ﬁﬁ < ﬁki 4 % & % (2017)
® EA G ELEIARER ﬁi* (2016)
[0 Research Interest
¢ Wi fhpf F ~ AED lje

4 A& 4 B iz i F % T @NCKU kAR,

4 A2+ ExF a4~ FpHERAR

N
VA
—5’1%3@%‘2&% v 2 FRE (A FrAEUE) 3



Outline

e

1

% 4 % 4 2 \.
,J‘i .?’/bog;‘ Jﬁw ‘é? /J‘E \v%’t" 'L A ‘*ﬁ-

Systematic Thinking and Systematization

2 1FEEF LGN

Industrial Operations Research and Optimization

@NCKU GMRT e £FL A G 2 pl (&
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Systematic Thinking and Systematization

4 A& 4 B iz i F % T @NCKU G el RF LG 2R (FAFRAEARY) 5



B+

O F4L2 % vs. £ ARLEAR?

® KPI#HBEE...? B4t T "8 ¥ /1 f%ﬁﬁ_”év’ﬂ}g £

EFE@_ZR,}@%E. /;u%\'%(% Efaﬁ) f*r\z

O B4R 27 % p 2t aanigi?
® i kgt
® IR iE p kit > How about % f* fF ?
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Human Body

0 Human Body System

Inputs (Five Sense)

@) POLab

Environment

Good Outputs

Mental Growth

\

Sight s Physical Growth
rocess
Touch > Bad Outputs:
% \
Smell — \ Pressure
Taste / Boundar Urine, Excrement
A Exhale: CO2
< \ 4
Learning

4 A4 B iF %% @NCKU Gl Fa RFLE G ZORGE (24 Tk Eals )






0 Two machines:
® subject to same workload: 69 jobs/day (2.875 jobs/hr)
® subject to unpredictable outages (availability = 75%)

] Machine A:

® Long repair time, but infrequent outages L
g rep d J Variability!

0 Machine B:
® Short repair time, but more frequent outages

] Performance:

® Machine A is substantially worse on all measures than Machine B.
Why?

4 A4 & iFivF %% @NCKU R N | #@%ﬁxf_{ fL 2RE A FRATELEA) 10
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i B P e 5 EIEENE

1-101f 0 1-10[ 5
11-201[ 1 11-201[ 4
21-301[ 3 21-3018 0
31-401 6 31-40([ 0
410 F 0 41 _F 1

A

i B P v 2 5 KRN

O g Aok ¥ GG R (- fi;jgggggu;j&;;éﬁgw 4 REF AF %)
® P AP - BABRLS BA?

RHEA— (2010) » LEFRERA B - HEYT
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/2 Beer Distribution Game Simulation Model - Internet Explorer

& & G |

7 Retaller

|
‘Order processing: 2. days

Delivery: - days

conirolied by
computer

Initial inventory: 50

Beer Distribution Game

g )

| &

Click on the icon to control a player

Storage cost per day:

Backlog cost per day:

Wholesaler

Distributor

Factory

controlied by
computer

Initial inventory: 50

conirolied by
computer

Initial inventory: 50

i : H i
Order processing: days ‘J{m&r processing: days
Delivery: days Delivery: days

(D) units per day:
controlled by:
computer

Initial inventory: 50

"] 100 o 100 o ' 100 o ' 100
Min stock level: 30 Min stock level: 30 Min stock level: 30 Min stock level: 30

o 28 o 29 o =) o oo

Max stock level: 80 Max stock level: 90 Max stock level: 100 Max stock level: 120

o 200 o 200 o ‘ 200 o ' 200

Lee, H. L., V. Padmanabhan, & S. Whang. 1997. Information
distortion in a supply chain: the bullwhip effect. Management

Science, Vol. 43, No. 4, pp. 546-558.
Mausmi(2017).

Ambastha,
https://stitchdiary.com/the-bullwhip-effect/
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Order Quantity Order Quantity Order Quantity Order Quantity
Stock Stock Stock

Stock

A A A A

Consumer Retail

=)

Wholesale

-
R
o
.
K
o
.
K
o
K
o
o
o
»
o
5

ufactuker .

g -
------

zeit (1<) el Zeit Zeit

OrderQantity Stock .:> Transfer of Orders

https://commons.wikimedia.org/w/index.php?curid=9755150

4 24 & EiF % T @NCKU ALY B EF LG ZRE (AT ERR ) 13



14



5358 =k (bottleneck) sr4 47
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mp | xm | £4 | A | p | RED | i sm %@ | o Lg_ﬁ 3 T g

O #1358 (bottleneck) S

!

N Y Qi N |

80
units/day

120 140 80 120 100
units/day  units/day units/day  units/day units/day

O - KAWLV I FF I XYPETE S LD WIPHF

m i i’l&jﬁic«P 1} %gﬁigﬁﬁ 7 ~ 1-(2016)
© FEgp o1 ivehand it ® R Al it
® FE ’J‘ﬁ*—-‘”ﬁ’ SR T CE g O#r%;‘épféﬁﬂu o
© BAE[E@/1inA) S L 2R A 1 feizn)
© BE-F B 4 /2 ARPIB G ORERL] o o Qg_wmwwzrrf;)g
© p PR R R SLA B R I AR BRKRRAT ® 2P A e ddid i

4 A4 & iFivF %% @NCKU R N | #@gﬁ,\% fL 2 R (< Tk ERE Y 16



FLSF kA 4 ¢)POLab
O 5 P AL fAggpaben?

© FLu - B AT AEREHL - IRT 0 ERE R
® WHY?:2d % »?

O *L+432 34 (Theory of Constraints, TOC)
® “a chain is no stronger than its weakest link”

Drum

Buffer

https://www.allaboutlean.com/drum-buffer-rope/dbr-for-people/

4 A4 & iFivF %% @NCKU R N | #@%ﬁxf_{ fL 2RE R AFRAELEN 17
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How to drive the bottleneck’s
throughput?
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O 2 & 2x5
® 3k-¥% =% (Drum-Buffer-Rope, DBR)
® ECRS~% #7
— B~} (Eliminate), & & (Combine), # # & £ (Rearrange), & it (Simplify)
® P-iF Wi F(SMED)
® % 43 % % (OEE)
® 4 2 &R T f§+ (Line Balancing)
— Grouping Task to Workstation

— Tool Matching
— Flow Variability

O4 2= &

® B AT E R
— FMEA (Failure Mode and Effect Analysis % »xfic;t &2 82 584 47)
— Troubleshootlng

A iv T & i (Leveling) (& it #.3])

4 A+ & iz it F % 3 @NCKU EECH - T

?s‘%
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ZRP (TR AE-E) 19



ALFR A AT

Drum-Buffer-Rope

.. According to Theory of
Constraints or TOC (Eliyahu
Goldratt)

Non-Bottlenecks

Raw

Materials é

@)POLab

Beats the production pace

Sets the pace of the system

Pull system (Rope)
Define the pace of
bottleneck according
to due date

Drum

Rope

Bofttleneck

Resource Non-Bottleneck

Rope

Defines when to release
work into the system

(avoids the build up of excess

WIP and its associated costs)

Control releases to production

4 A4 & iFivF %% @NCKU

Y N N ‘A Finished Goods |
-
Buffers

Defines when to launch
a product into the system
(avoids the build up of
excess WIP)
Protect bottleneck & sales

https://voxism.wordpress.com/2014/04/05/mash-up-combining-project-based-stage-and-gate-
management techniques -with-production-based-drum-buffer-rope-techniques/

TR I 7 K T 2R (P Fa A Es

2N ‘/'-M\.; ’]——-—

1) 20



AT A -1 21 @)POLab

[0 Five focusing steps in TOC (Process of ongoing improvement-POOGI)

® Assuming the goal of a system has been articulated and its
measurements defined, the steps are:

® 1. Identify the system's constraint(s).

— by throughput, WIP, idle time, MTBF, MTTR, etc.
® 2. Decide how to exploit the system's constraint(s).

— Fully support by non-bottleneck’s resources
® 3. Subordinate everything else to the above decision(s).

— Emphasize on Synergy by team work/cooperation/integration

— ldentify the needs from bottleneck and fully support it

— ECRS analysis rather than just partake (45 £ % & $) it.

» B~} (Eliminate), & & (Combine), 34 & £ £ (Rearrange), f it (Simplify)

® 4. Alleviate the system's constraint(s).

® 5. Warning! If in the previous steps a constraint has been broken, go
back to step 1, but do not allow inertia to cause a system's constraint.

4 &4 B4 F %3 @NCKU GAR Y e 1 LFE B ZRE (R AFNAENS ) 21



FRFR b 7-1 £ 2
O ECRS

E Eliminate all unnecessary
operations/elements/motions/
work

C Combine Operations or
Elements

R Change the Sequence of
Operations

S Simplify the Necessary
Operations

4 A4 B

4 2% 7 @NCKU ALY B EF LA

P i gk iTr o ATERE R TR ahx
CRENRE T TR e S “’J/i%”Ga‘"‘FM ;
EHC ERPRERENEFRA S L R (AR
B s ec o) £ 3lp) > 98 % 3F) o
P 2 EBFHAE DL L REREDL L
)\ﬁﬁ%?i,@&« J ( ]47f/)
23k 2 S BP0 R) R L S B
B (921))
Pa ol BEEDARPTEORBDNE

b kb e h 2HRE IR AR
EH G EEEDONRIHEFTEINE

i fas %| 13

Question everything about the job being done in the
operation under investigation. The design of the product,
the material being used, tools and equipment, machining
processes used, jigs and fixtures, speeds and feeds, the
working conditions, the operator and the manual
motions used.

ZRPE (=

Tk TR AT) 22



mF, sho> o1 @PﬁLGb
O P-i# 3% %s,jiﬁfr (Slngle Minute Exchange of Die, SMED) (#77% &£ %
Shingo, 1985)
® 1.4 B 4k Ho(5R) IR i A7 o P
— 1 1EF Y A BAER R - PR EH ITF § (time-motion study)
® 2% & NIRRT ok IR
— PR hwﬁiﬁﬁﬁﬁ4ﬁym1’d%¢ mﬁ‘@ﬁo
— I B E
® 3P IR ACITE G

PG AP A el B ek
® 64‘%? FrendE R g T

4 A b gE-E-iE () > hittp://www.kind.com.tw/main. php?actlon article_intro&id=52.
U AL B R F LA FRE (B F L EURT) 23



LR kA -1 @)POLab

0 Overall Equipment Effectiveness (OEE) revisited
— Nakajima (1988); de Ron and Rooda (2005):

7'y
Nonssctgf:“'ed Which state can be reduced?
B Y, A
T Unscheduled %ﬂf%iﬁo
Equipment down state
downtime Scheduled Down, MO, MTTR, MTBF
Total d
. own state
Ume  operatons ~~ A """ """~ - :
ptime Engineering Maintenance? PdM?
o state
Equipment i
e T Standby A AR
Production
l time Productive Bottleneck?Nonbottleneck?
7 7 ¥ state WIP? Cycle time?
OEE = Theortical production time for effective units
Total time
_ Equipment uptime y Production time y Theortical production time for actual units y Theortical production time for effective units
Total time Equipment uptime Production time Theortical production time for actual units

= Available Eff x Operational Eff x Rate Eff x Quality Eff

— Machine idleness is identified explicitly through this definition
4 A4 B iF it F % F QNCKU ALY B EF LA ZFRPB (TR AEUET) 24
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Line Balance- Flow Variability @)POLab

O Flow variability depends on the status of previous station
® Inflow variability
® Process variability
® Utilization: fraction of time a workstation is busy over the long run

Low variability arrivals

—& @ @ @ @ @ @ @ @ @ > t
smooth! - OO OOOOOOOO

High variability arrivals

—eo-o —o o-oo-o O > t

syt OO0 00000000

Hopp, W. and M. Spearman (2011), Factory physics, 3rd ed., Waveland Press.
4 A4 & iFivF %% @NCKU R N | #@%ﬁ,\% fL A T (7w A ERE) 26




Line Balance- Flow Variability @)POLab

O High Utilization Station p,,cqss variability

Inflow Variability
LY oo o o o o o:00000| HY |-oe o—o0o0o0 oo HV
HY oo——o—eoe oo>os00e| HY |-e0—90o—ooe oo HV
LV oo —o——o—o—o——os00000| |V | =—o—o o o o o LV
HV oo o——ooo oo>00000| |\ | o—0o—o—0o—o—o—o LV

Conclusion: flow variability out of a high utilization station is
determined primarily by process variability at that station.

Hopp, W. and M. Spearman (2011), Factory physics, 3rd ed., Waveland Press.
4 A4 & iFivF %% @NCKU R N | #@gﬁ,\% fL A T (% 7 s Eg ) 27



Line Balance- Flow Variability @)POLab

O Low Utilization Station 5, qcs Variability

Inflow Variability
LV oo —o—o—o—o> | H/Y | =—o—e o o o o LV
HY eo——o—<oe oo | HV |-oo—o oo oo HV
LV o—o—o—o—o—o—o> | |V | &=—o—o e o o oLV
HV oo o oee eos | |y |oo—o—eoe oo HV

Conclusion: flow variability out of a low utilization station is
determined primarily by flow variability into that station.

Hopp, W. and M. Spearman (2011), Factory physics, 3rd ed., Waveland Press.
4 A4 & iFivF %% @NCKU R N | #@gﬁ,\% fL A T (F+ 7w 4 ERE) 28



@)POLab
O #rrd 3072 "4 & kR,
O = 53 5¢ #(high utilization) - % & 1 process variability

O = 2 5158 #(low utilization) - & & ®inflow variability

R I 5 SRS - S «E»%?:ij%za 0 Rg?

Any insight from the textbook?
What is managerial insight we obtain?

4 A4 B iEitF % 3 @NCKU ALY B EF LA FRE (B FRETEURAT) 29



Line Balance- Flow Variability @)POLab

[ Insights of variability in process flow
® For bottleneck machine - control the process variabllity (i.e. reliability)
® For the upstream of bottleneck - control the inflow variability

t?

Upstream Bottleneck Downstream

_ ) >

] 1

Control the variability ~ €ontrol the reliability
of incoming flow

A 4

> BEEEEEE—

4 A4 & iFivF %% @NCKU R N | #@gﬁ,\% fL 2 R (< Tk ERE Y 30



&7 Insight!
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FLSF A 1 ¢)POLab
[0 Bottleneck focuses on “resource performance”

® No Wastel!

0 Non-bottleneck focuses on “order performance”
® Drive the productivity causes machine idleness or WIP
® Quality improvement, cycle time reduction, one-time delivery
® Enhance flexibility to fully support the bottleneck

O 4% M35 o BALFE 0 T HFovgs #4484 52! (WHY?)
® Hint: value of WIP
® a3 7 *(push-pull boundary)ii &

Push Strategy | Pull Strategy

WIP Resource Optimization I Delivery Plan Cycle time
Utilization Lateness
Supplier ... I ... Customer
Low Uncertainty I High Uncertainty

4 A4 & iFivF %% @NCKU R N | #@%ﬁ,\% fL 2 R (< Tk FRlg ) 32
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Yo K BE(R )T & (JEE ) ?
[0 Beyond the “Input-Process-Output-Feedback”...
0 Two New Elements...

0 Boundary/Interface
® B2’ 4Tk B hinterface

0 Environment
® RHF- BigA M ERIEN. (FTHREDT F)

O Visualization is important!

4 A4 B iF it F % F QNCKU ALY B EF LA ZRE (¥

@)POLab

< Tk FHgAT) 35



g e 5 BB R B & (48 )re ? @)POLab

0 5W2H for Boundary/Interface
® Why- By 2 & 5o ¢h 3R 4 % 1L

® When- Real-time/streamline data collection, periodically, reactive?

® Where- sensor %k ¥ 3 vRsa? iy *‘ﬁ ~ % =~ ~ end user?

® Who- g f § 52?2 A2 XE? pd it A E#77?

® What- = # ¥ n; 57 How ‘
— Uk R EE L g G 5 R GIFA? o5

Where When
§ I S # )
® How- % i+ &1 B /3 2 %k 357 i o

® How Many- 3 % - i 13 B~Sensors? 3 < it g 45?

4 A4 & iz it F % 3% @NCKU pAL T B EFLE G ZRE (AT EAE ) 36



g e 5 BB R B & (48 )re ? @)POLab
0 5W2H for Environment

® How- 4-iw :x R 3k 5.7 Leverage *h 38 F Ik ?

® How Many- 3 % > B H /B ¥ i
— ng/*"ISF’B]%g ﬂ(l,ﬁ&r’l?.’;&\f,“fé R

<l
e
®
ﬂ\
)
O
)
"

4 A4 B iF it F % F QNCKU AL T BT ¥FL A FEN ZRE (A FREELR ) 37



o 3K /3% P B 5 IR

ot €
KPI RP
Resource (LEMRErEt)
Process
MISHBF
ERP(%"F%S&}/
NE
KPI
Resource
Process BrlEEE - 1
Al &4
2HEER
3 (s
4E ) B
SHpS L4
4 A4 & iz it F % 3% @NCKU T ]

@)POLab

= KPI
5% Resource
Process
CRM 4% KPI
: A2 3
S5 D Resource
Process
— KPI
RS | Resource
Process

https://slidesplayer.com/slide/11473184/

ZRE (AT EUR ) 38



o K BE(FR) D 6 (JL88)?
0 5W2H for Boundary/Interface

0 5W2H for Environment

@)POLab

O & %t= - SW2H » A F 3 FRE R Bl £ (Visualization)™?

® Where- sensor 3% ¥ A vRia? sy iﬂz ~ % = ~ end user?

® When- i Bkl $2F T &H2 B § | %2

® How Many- 5 % > @Y /T8 ¥ i ¥ 5 8 F F 8e0?

4 A4 Boit 9 5% T @NCKU AL B S Nt 3 Rl (2

< Fk FEZAT) 39



5W2H for Interface WHAT  @)POLab

HOW ~ - Market share
WHO | ﬁ - Product Specification
- Product Price
- Cost Structure

\

- Needs

- Business process

- Production process
- Strategic Roadmap

7

- Needs & Purpose

- Brand & Reputation
- Product Value

- Sales Service

Marketing

Product Design
loT & Apps

4 A4 B iF it F % F QNCKU 2R (BT ERE ) 40
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5W2H for Interface WHERE WHAT  @)POLab

HOW W, Market share
Product Specification

Third- Party Report - Product Price
Compe itor I

WHO

Marketing Cost Structure

\

EEREY

[=(1{2

G 1S T e 2SR R 4k

Bottleneck?

|

Needs & Purpose
Brand & Reputation
Product Value
Sales Service

Pfoduct Design

loT & Apps End User

4 A4 B oifiF % F @NCKU G B 1 R R Eopoh (44 F s ) 42
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Yo fe L (48 ) T o (3LAR)re ?

~ r- & Project(®& % £ 31)?

® Prefix: “pro-" - for, forward (eg. promote, project)

® Root: “ject” - throw (eg. inject, reject, subject, projection)
® v IL DRI AKX D EX

® LE . fdl P

© PHTIFTE S5 MR T4

\4

® [nsights: “,f T p e GKPI S & FH L IR KP

i* § % ¥ @NCKU ERCH R - S5 4. R ZRE (#

@)POLab

)
—

==

7

>

el

Lk B er) 44



ek ERI PG ARRER
— ‘L P =X 2 7RG B H A F Y

Interface 5 #?

o L 111
3. ¥3rv gKPIl 5z #?

RIS L fJ-}U;F i ﬁﬁ@% 4+ — 2LXD

45
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AT @POLab

O 4 ®F R e
® A I E

® FTR(resource) @ A o~ g SR~ E S TR
® nA2/iE f7(process) : &

O ¢ 27 e
O LB DSHFIL DHEL DTN DI

4 A4 & iFivF %% @NCKU R N | #@gﬁ,\% fL 2 R (< Tk FRlg ) 47



SLoAE
atlt il ol B

e g@féﬁﬁﬁﬂﬁi w1 - N1t [E]
o H - L

- _é_f}}? > éz‘i%il:/“f@" - yf%ﬂ%éﬁ E;J@Tmﬂ .
SSRGS R EHE
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Bl - sy [l R

Reference: 373F %
4 A4 B iF it F % 3 @NCKU AT B EF L AR FE (R A F s EAE ) 48




2 2m ’2m

3 EE L 4 @)POLab
Oz 4 p 2 WA p R Rt

O & T‘i’ﬁmﬁr%”%ﬁ”
. “/- ;;‘”)1 Pg r‘]p{%
® R P AIE RS F)- FoL AT KR
O ¢ FRAMGS F) ARE RFR CHFELB B FE

O 2327 Feep”™t 7 a o4 (context)”
® - FARhpFiEa D
® FEi w3 F
4 A& 4 B iz i F % T @NCKU AL T BT ¥FL A FEN ZRE (AT TEURA) 40
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@)POLab

O /i #2Process
® "%’ A g improvement” (- # FpAEE T RET R E (F)

Input Output
S5SM1E1l Process @ PQCDMS

Feedback & Control

® S5M1E1l
— Man, machine, material, method, measure, environment, information

® PQCDM
— Productivity, quality, cost, delivery, morale, safety

VIR R IR AR R TIRGL (# R )R R 0o T AT 3 g RS
pend ¥ 401 #@?Wim“ﬁﬁ¥ﬁ1“’%il /
HEw(F)ER > ERTRL AP I K AR o

4 A 4 k19 % F @NCKU AL B S Nt ZRE (B AT A ENS ) 51
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O1. &fEl
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-

2. ke
® Pk TR AR e F] & &
O3 k1
® MRE MBS K TR VR R- 4
(aggregation)
4. v 54+
® @ Flis % o AR v BB
5. %3 1+

® "7 '”’”j\//,‘%l

—‘5" )” Fﬁg ll,/éf“”

4 &4 i 5% % @NCKU Gl el ¥EFLE G

R (ST AT

@) POLab

%(decomposition) 2 & _#
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R R @)POLab

[0 Hierarchy Structure (System and its Components)

® Rooda and Vervoort (2007) proposed a hierarchy structure of the
manufacturing systems.

Level Performance

Evaluation
(4) network

4 Complicated

(3) sub-network

(2) workstation

y/</ (1) machine

® Performance evaluation becomes more difficult along with resource
usage and output diversity.

Easy

4 &4 B9 % % @NCKU AL B S Nt 3R (54 T4 FES ) 53



£ ¥

INERE - EBEERE .
¥ iy 7 5 ¥ ¥ og...
¥ o A2 (Input-process-output) #cdz

{ £ & AUNARR a7 RE T

54



RIS S 1 @)POLab
l«b% —

O p %;‘}Tm@rj—\
O3 e
O Benchmarking (+ & 8 =~ B crfp B % ~ 5 405 ¥)
O £ 2
O 2 ()
O iR iAo BT RERE K A
O#5 (7L 8L #3432, eg. bottleneck)
O 7 rr @ eh (2 7 7 34 eh)
O %34 — 28 {od (P Bt & B:EH)-
O % 357 354

.
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Production Management

O 7&=48F vs. & P

O 30 p L chife

Lee, C.-Y. and A. L. Johnson, 2013,
"Operational Efficiency", book chapter edited
in: Badiru, A. B. (Editor), Handbook of
Industrial and Systems Engineering, 2nd

Edition, 17—-44, CRC Press.
4 A4 & iFivF %% @NCKU

— Strategic Level

Facility Layout

Productivity &
Efficiency Analysis

5& aCIt

. . . Strategic Business Marketing
Financial Planning j€—— Planning —P Planning
Make-or-Buy
Strategy
I,\\ /
— Tactical Level
Vendor

Demand Mgmt.

Relationship
mt

Outsourcing

-

JZA\

r=

: Plan‘nlng | lanning |

| 1 - 1 - |
. IAggregate Production Vendor Selection &

| = 1 |

" Resource Planning I Planning " Order Allocation 1

| 1 1 |

| - 1 + - 1 + - |

1 | Rough-Cut _Capamty ¢— Master Production B Monthly l\_/latenal I

1 Planning 1 Schedule | Planning 1

| 1 1 1

| 1 I+

| Capacity Require. — Material Require.

: Planning | Planning

— Operational Le

roduction
Activity Control

—_———m

/
vel
\ /
ke In-house
. /4

1~ — — Outsourcing = = =

Y
\

\ /

|
Order Releasing <-|—:> Purchasing
|
v » v
Shop Floor Operation| | ! |Vendor Scheduling &
Scheduling 1 : Daily Assignment
v ! v
Shop Floor Control & |
Data Collection 1y Follow-Up
|

)

A 4

<@——P| Logistics Mgmt.

N
P
N~

Long

Mid

Short

><€

><€

Term

Term
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B f3 i kena B @) POLab

O /42 [
® FIETFE AL
® LB LH
O % &/ B)Value Stream Map (VSM)
® FIER B ihE S BB L g S
® WIkIRF W EnE
O $ £ (Benchmarking)
® if & - B A 5SWOT, Pros & Cons
O r# & Bl(Hierarchy)
® HrLB3 RS enRd %, R = SN e ]

- —

O R k3517 %[5 B 25 ] (Relationship)
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O L35 A 1 2HAR

® MRP?% » 3% P83k T 4r 1
® Bigp ik

¥ 73

~— N
R > MRP
E
e v
= BB/
i H 421 H
! FHE/ A A
a1 iT5 S
PR !
e — X ik
& |3 p B/ A
R AR R
2 N

Pom AR

@)POLab

P ¥ (processing time) » i & Fp - POk pF A gk

- %33 p (Dueday)# &~ 1 ¥

F
No WWU and Lee (2015)
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4% B]- Data Flow Diagram @Pf)qu

] Bank Data Flow

[ e e e e e e s s e e e e e e e s e e e e e -
: 55.1 ~ : r Service Assistant
BX E= p5] LN | Order details
ﬂ'f?'@iiﬂ fi# I Place Order (Onling) :
% Fsmodule : .
— |=j VA ot |
ELEEETHEE | J |
' Transaction Customer I
: detaile :
{5 : N |
l D ) | Customer
Place Order Transadc tion I
|
\ J N |
| Transa—.:mn Broker [
| details I
I I
I (52 N :
| | |
4| I Place Order (Phone) P
: Order details I
TN v :
B I_ _______________________ J Broker
- = L

https://www.visual-paradigm.com/tw/features/data-flow-diagram-tool/
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o #% [8]- Entity-Relationship (ER) Model

0 Automobile Company

Sales

VIN
CID
DID
Date
Price

https://stackoverflow.com/questions/23660839/need-help-on-an-er-diagram-for-an-automobile-company

Car Company

4 A4 & iFivF %% @NCKU

%) POLab

2 st @ P

PN R 4

B EEFL ARG

3 pak (4

Car Model COoMID
Company Name
Customer Model 1D N f Empl
Model Name NI AnETpGRes
CID =
Model Year
Is_Company Body Sty
sl FK ; ydze
Address O @ : Brand Name
Phone
Gender <0>
Annual_Income
FK:DID % @
T Vehicle Brand
V|_N Brand Name
FK: Option ID Num of Employees
FK: Model Name EK: COMID
FK Inventory /Has\ N
4,—<le> FK: Customer D | Nf Bpion
FK: Manufacturer ID i
Option 1D Supplier
| .
< . Engllnei SName
/L ranzn:lssmn SLocation
olor
SID
FK: Model ID ~
Dealer
DID
Name In Produces
Dealer_Location
N
Manufacturer
MName }
MLocation
Inventory Produces VN
In_Name Date Supplies
|n_IL0CIaDt|0n Part ID
F;*‘I;D g
: Made Date
Supply Date




% &~ B Value Stream Map (VSM) @Pf)Lab

Weekly FAX ; Pr(c:)gg::rt(;?n Sales Forecast

‘) Order \ Customer

Sales or Capacity

Supplier — Forecast

Daily Demand
=220,000 pcs

Monthly Schedule

Large

Transfer
@ Daily Batch Accumulation @ Daily
® ® of WIP ® | ®
[
|
1ITX @\ \W 5.PRT/CTS m 6.SRT
160,000 pcs 12,000 pcs f 71,000 pcs 49,000 pcs
Batch = 100 pcs Batch = 50 pcs Batch = 100 pcs :
CT = 6.33 min. CT =7.69 min. CT =5 min.
MTBF = 144 hr MTBF =4 hr MTBF =0 hr
MTTR = 130 hr MTTR =30 min. MTTR =0 hr
18.2hr 1.3hr [ If' 8.1hr 4.7 hr Lead time 35.2 hr
l\ \
6.33 min. "l \ﬁl 7.69 min. 5 min. VA time |3.85 hr
[

Liu, W.-Y., C.-Y.Lee, T. Yang, J.-C. Lu (Sept. 2013). Simulation Model and Multi-Criteria Decision Making for Layout Design of Cellular Manufacturing in a Solar
Cell Manufacturer. Joint Symposium of e-Manufacturing & Design Collaboration (eMDC) and International Symposium on Semiconductor Manufacturing (ISSM),
Hsinchu, Taiwan i
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L di 4 (Benchmarking)

O

2 >~ :‘-
_‘:55 ;‘FX b .ﬁj'&z&'

@)POLab

PR
toyota yaris mitsubishi colt plus honda fit
HE 3785 mm 4185 mm 3900 mm
¥ 1695 mm 1680 mm 1655 mm
ia 1520 mm 1550 mm 1525 mm
L] 2460 mm 2500 mm 2500 mm
BHE 1080 kg 1202 kg 1100 kg
TEER 228-893 litre £20-1548 litre 384litre-1321litre
HAREE 47 m 4.7 m 4.9 m
i 14.7 km/1 15.1 kmn/1 12.8km/1
A 19.8 km/I 19.6 k1 20.3km/1
FHEE 16.6 km/l 16.8 km/ 16, 7km/1
Hew bt 1497 c.c. 1584 c.c. 1497 c.c.
SR 44T T SAT
mAEN 109 hp/6000 rpm 112 ps/6000 rpm 120 ps/6600 rpm
mAHEN 14.4 kgm /4200 rpm 14.9 kgm,/4500 rpm 14.8 kgm /4800 rpm

4 A4 & iFivF %% @NCKU

%,

5L

WA R S E RN

J0

Toyota Mitsubishi Honda
yaris G Smart colt plus FEFER] fit VTi
509 & 63.5 & 63.9
4.8 5.5 #& 6 f#
55.1 & 56 & 5198
e o o
® ® L
@ ® L
® o
®
L
LJ
15 if 15 i 1615
®
@ @
® L
*® ®
®
@
e ®
L
=]
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L % (Benchmarking) @) POLab

0 BCG Matrix and Product Life Cycle

Market Share
High Low
)
High =
o
T -
(7]
=S
Market Growth 5
= 5 Question Mark Star Cash Cow Dog
o /
Low Introduction Growth Maturity Decline
Time
——

http://abhinavchoudhary03.blogspot.com/2017/02/starbucks-product-portfolio-analysis.html
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Fe & Bl (Hierarchy)

L

i 4R PR
RIEEGH

A
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g
JEHA
AR
FITHE S
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2 AHER

® 7 #° &P
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+ o
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@NCKU

(Bill of Materials, BOM)
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4 A4 & iFivF %% @NCKU
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From #ciz4? 5 5 suto B 4 e @Pf)Lab
O # -4 5 % su(Bill Gates, 1999)

__——___—-
- oy

- - ~_ Environment
- s
P RS
P N
y N\
// Input Output \\
: 2>  Process > \
\ ,'
\
/
e
/ S o < y ’//
~~._ Feedback & Control _ -
Boundary SN e === —T

O HFHEL FHFOTANFI Aok LA LKA bGP IR
2 : ®

3
AT P S )
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From #ciz4? 5 5 suto B 4 e @)POLab

Oatdedr 2 5 /& Z2F > /23732
® yoie R % FREB ﬂﬁ #bx+7?
_’}l'—JFl:gﬂf)’i"l' %&_

— Boundary (Interface): channels, sensors, information systems, etc.

B A g kB AT TR A Rged
WEE R aE - BT

T CY. DAITD T TN 4 HLpEl £ - 4 BT W N

© A MY ERE L P (Why?)F sxE o £ B K2
—“FHTR A A gk A -,

— H @ A "E}%w’é FIREY A TR ﬁu:ﬁ F 3]?
— > How about sensor i &7 5% % % "E )
— 1oT?
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From #ciz4? 5 5 suto B 4 e @)POLab

O % ¥ 4] =5 (Peter Senge, <% 7 I? 2 >, 1990)
© d B FHR LR AT R 3 %
£ W ERBT - “HRBRET BRI Ry

S , P
Z & “fi(dosomething)” & # &1 kB P K2 3
fE - BE R R ,{E“,%'fr"‘f_“]‘; o B RIRE e 4 v ?
O FRIAFT MR E R EE AN L R E - FEA KT LG AL
PRI T EIT T '%é”r P AR D B A m

O Fyesedid - BaidLLoen > §7 4o
Bofkieeg "2 &£ AFp e o H%Ap
(immune)sn— B % %
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HE- kAL @)POLab

0 When you are thinking...always associated with...
® Boundary/Interface
® Environment

O Just “Drawing” (3 Bl 5 )
® AR EHIIHM R AP
® Well organize all objects in one diagram

O 2 &1 e " F pn£ 2k(bottleneck)

O % 5t ‘a. mﬁ%fp g 57 3l
2 B
E
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@) POLab

“The best way
to predict
the future
is to
create it.”

Abraham Lincoln
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email: cylee@mail.ncku.edu.tw
web: https://polab.imis.ncku.edu.tw/

RN R = BRI LA
http://polab.imis.ncku.edu.tw/Talk/Systematic Thi
nking.pdf



mailto:cylee@mail.ncku.edu.tw
http://polab.imis.ncku.edu.tw/Talk/Systematic_Thinking.pdf

