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. P RARLZ B (The Case for Pull Systems)

ATl B ARG HRER IR, 5 N AR G Al 22 B 1A 2t

W T

BB — Ik Befhbhr R G2 1980 AR 1, A S5 A 7l — K HVER R R Pl i (a
subway car re-manufacturer) o HuZKZE R Pl RS 00 TAFS, BN T AL FR 5 A e
TGEHT (L) =i DU G- S, FREAET ARSI, S5 B R
ZACTI RN B E I EAE N 54y R TRIRS FEIER L, 185 E HR A K
XFEA CRARHD o R EPPE MR AL, A AR SR T Be/E 5 A0 I HT EZ N 7] (the shortest
lead-time) P4 Al 2 o

MR ARl K2 PR 1 (05 94T = 0 A A

B 7Ef (Workin Progress, WIP) - ZEATAT e e IS TR P, 3 50 B Ry 25 VRS A 1 Hb Bk 2
JiEE, B RIS R RE N LI R R R

W iER (Lead-time) - MR MHGMAT RIS FEE,  ELB R4 7 B (I TR
B R (Rate) - &AM ) S MR 4 SRR AT S Ji e 3Ry I8 H

FEXBUIIE], ATTAMESS: PSR PR, SO AN & T X AR 7 (1 A
— BRI, FEEE R iR = AR ] R AR

B i E N R=ER] 2% [Lead-Time = WIP / Rate]

EJGR TAE R, A MIEX AN TLitle's Law] HIFER, XAS/NMEFHMSE N, X
R ARG E R —, [PE&7E: Little’s Law http://en.wikipedia.org/wikilLittle's_law;
http://xquality.blogspot.com/2007/12/littles-law.html]

KEE MM T G2 ERAETR B Z 10N, 3RAERER SE K 2 DR, A
BN R) 2 2 /D ?

W E N = ARl AR =104/ BEE 2 S =5 4
EAnAE T i R 20 DR, L AUHE 4 J R B I TR 5k, AR A BRI AR 2 /e ?

B SRR, THCER = BRG] B THCR = 1R A E
NI

B HOR = (R R A E ] =204 14 74 = B 54



Jak, HEAEAERABER RGN, BB SLFr LA % @ AL AT IR — Pl
NARG. PRGN 2 E ot

B ARG AR TE LT, SRR O HRERS. [
Jr APRBIEAF RSO R, A PHFE RS ]

(Pull System — A scheduling system where inventory is limited in some way)
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Al B (WIP Cap)
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B SRS EE AN WECE (re-order quantity) , BT HLECE ST AN S I FRAT
JIAE-(§=
B N S O]
B AR BB T R
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B—3FRIA (Single Schedule Point) - fEhi X R G, T-HA B —FEPMALiHREEA R R
ge, 1T AR i aUR S A AT R, (Single Schedule Point - Single process in a Pull
System where the entire Pull System will be independently scheduled. All other processes are scheduled by
the Pull System itself.)
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Schedule Point Location will be located at the process immediately after the last Supermarket in the entire Pull
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PrEL, i RARE RN R AR G RSP B, MR RS B, 2R dhAZ g i, 7E
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U ARERE Sy, IX SN A AT A NV AECRIRT B2 i, A1 AR iR A i AR 1



MCfFIERe. AL, BTN PEAE, SRR ARSI, wIREA IR AR SR B, aF
FRAN IR P R 5 B S MR R T AN DT R 4



I. MR RGHIZA] (Types of Pull Systems)

B PR [5G HE 58 i 3h %k (Capped FIFO Lanes)
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Replenishment | Customer Order :
System v !
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BA
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Process 2 Process 3
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WARRE Y 58T B IAE, RN FIFO shekthi 17, & 2B AIME? FEfr o TAR!
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FEROTG DL N ANEERE > 4k TARIE L. MR, QR =M FIFO B4l — AL
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RFERI RSS2, AEAEM A, BRI RS AR R .

|
! Customer Order

Process 1 Process 2 Cap=3 Process 3 Cap = 3 Process 4
—FiFo ) —FiFo ) -
A ——— End Customer
| Inv=1 | Inv =12 l Inv =1 l Inv=3 l Inv =1 l Inv=0 l Inv =1 ‘ Inv; Inventory - FE#F

&+
B RIS X H JT 0 EAAE DL TEANE P H a2 e ? #7 = e &E2m. #x
ARG HATHIBR S Cconstraint) o AEFEFATE HERBITEAR AL, #ifE FIFO ZhZk i L5 sk
R KTy . ERRCRE, mIR IR @ s R I WIP HERRZ G, TRE MR Z A
[HEFAEZFE (Management by Piles) ] .

U R AREOS RGN A LRI, AR BE RTINS ? 2L ARG R W
RATH R ARG, ARG LU g BRI A2 AL, BETNPRE BEIRBE N IZAL, B REFF 4L
R R G AT AR R R I

AT T A AR BRI S B () o W A, P DA e B0 A B8 YT S B I [l A+ 4 <
1%
FERXA 7o, BB Al B — A i 8 — AN T, 1 FIFO Zh4 PR E — ik
HEEA =A™, RN RG— RGN 0, IA— 5Kk HEE 7 B i 1] 5
T2 /DRTE R (Lead Time, LT) A Agse/?

GRS A] = WIP [ ELR = (143+143+1) | (1/EER) =9 K

[Manufacturing LT = WIP / Rate = (1+3+1+3+1)/(1 per day) = 9 days]

B R AER L, AR A GEH R IR TT T AT s e S
FERASE R RGT. B XFR A [On Deck] , st #EBkI) On-Deck box [ > LIz 3T ERI¥IiE T
AR T

On-Deck : 7E—Mhr R GE, ISR B ITIRALFE . (On-Deck — Orders waiting to be
started in a Pull System)

BT 2 VT B A P RS A B R LT SR N ) S L 2 AW ?

HEVR R ELIN (7] = On-Deck Hif LI 8] + il fif &N TA] = (21) + (9) = 11 K



[Total LT = (On-Deck LT) + (Manufacturing LT) = (2/1) + (9) = 11 days]

DA BATTBR Bz 3R S8 B PR 80, skl R & I 1) 2 UM A = — 8. SRR T
HGEHER TR AR RN, SO HER STy B Bl s BN B35 T AR B o

VER T, ST A 5% A N AR TR . IR N R TR
VA SR/ = P 5 el N R TR N DS O R ACTRS & B =2 TIPS PR S A e s 4 21D )
Arresfn, BTy 2T RS

WAt FIFO BhEAE LG B Ll i 5 sCEAA e 2 KDy FIFO Bhk:
B WEBRDHIEEL (Contain less inventory) .
GRS (Decrease risk)
faifFERE (Simplify scheduling) .
" 5 H RTA PR 1 (Highlight the current Constraint) .
Bl S RGN SN 1122 (Create a sense of Flow that drives the system)

PR 2E 1S B2 (Capped FIFO Lanes) 78 R #1)iR i T R IR 4T
m E77HECE (Output volume is high) .
B EENELE, TSR dn— (Process routings are consistent for the applicable
family of parts)

S BRI FIFO B2k, hZiiuie T 41 ik -
B &ahiltiE kN (Transfer batch sizes)
B AR A& (FIFO Lane Caps at each process)
B R LUE IR E RS (Visual controls to indicate cap status) .

W Z2h 48 (Drum Buffer Rope)

g% 2% 48 (Drum Buffer Rope, DBR) Wifi AR M IR A, KBREIFEIE (Theory of
Constraints, TOC) I I—#r. 5T FIFO 32k R AT 1 A AR EE S

A e I S R
! Rope Cap = 9 Customer Order |
¥ AR =9 |
Process 1 Process 2 Process 3 Process 4
FIFO FIFO FIFO l:b End Customer
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L IARESWSZIFILE (Glossary of Terms and Concepts)

Terms

A&

B

Concepts

Average Demand
per period

— BUBIE (1~ 2

SRAH

— BUIRF 8] A (1 ~F- 24 J 25
iy RKAH CH& & R ek
—FD

Average customer demand
per a period of time (usually
a day or a week).

Buffer

Zeof

8 A~ BRI B P,
BNSEAF I AR . 22
176 ZE [, LB Ik BR A
GRVRTC HEn] G i B AR
R

Work waiting in queue in
front of a Constraint. A buffer
is necessary to keep the
constraint from starving for
work, which will reduce
throughput.

Business
processes are
Dependent

Mk RE P AR 1

Jit

A SRR AE AR
JE b, 5 2 2 s A
FRY L o

A change in one process will
tend to affect some or all of
the other processes in some
way.

Business
processes are not
additive

M5 RE AN TN

PR

B SRR A
I THI Hi 52 Wi 7 M ) AR
RYLLRFRE Sy o 5K
o AR S5 R AH
AL S5, ) 22 5 2
WO A SGE ,
o PR R g0 I AR R
o

An improvement to one
process will usually not affect
the overall performance and
profitability of a business in a
positive way. In fact, based
on the Business processes
are Dependent principle,
what is perceived to be an
improvement in one area will
often reduce the overall
performance of the system.

Capped FIFO
Lanes

A7 BRI et G

BNk

— AR A UE, TR
] LA 56 1E 56 H A3 A b it
s oK PR A R b ) 2K

=R
Ho

A Pull method that limits WIP
between processes with a
processing sequence of
First-In-First-Out.

Constraint

R 1

A BB AN BUR IR
il — ARG H

A resource or a policy that
limits the output of a system.

Cost Formulas

JEA A

HiJ N 17 = J3 AR =8 1 i /
R, X R T b I AR
FE A, DARE AR R I
1) S JRAR o

Lead-Time = Cost = WIP /
Rate

This implies that you must
reduce WIP to reduce lead-
time and cost.

Customer Lead-
time (LT)

JBS 2 iy L I 1)

ML ETT L 13K A7 iy
RS TR]

The amount of time from
order receipt until product
delivery.

— ARG N AR

Downstream process in a

15 Fo
Customer Process i AR 7 = Pull System.
Direction of fE R | fE— AR LY, 78 | InaPush System,




Information Flow

A OB AE R
dn L BT A R . A
MR, A
P E 3 B AR S5 77 b i
[R5 T AH I o

information and products
flow in the same direction
through the Value Stream. In
a Pull System, information
and products flow in opposite
directions through the Value
Stream.

Drum

-+
2L

FE B 5% 48 1 i SR 48
O BRI R R, et
RGirb A AR P
(SRR vl B

The Constraint process in a
Drum Buffer Rope Pull
System. Provides the
cadence or pace which all
other processes in the
system follow.

Drum Buffer Rope

&L

R E, R R
gihZ ARG (30
b5 8 — AR 1) B AE
dh (4D R, IRl
JR e AT SR AR (22
) AR R GE BRI R Y
Ao

A Pull method that limits WIP
(Rope) between the
Constraint (Drum) and the
first process in the system. Is
designed so that there is
always some WIP (Buffer)
waiting before the Constraint
process.

FIFO Lane

JeRESG KB 2

516 1t 5 H PR AR Ml Uy R
R

Processing sequence rule of
First-In-First-Out.

Flow

Hish

FEME R b, R
(IR DA (aN | =
J¥o

Processing state where
products move continuously
forward in the Value Stream.

Kanban card

TR

RN S XLV
H, I+ 4R
gt DSRBIROT L.

Card, chip, container, or
other device used in a Pull
System to authorize a
resource to do work.

Lead-time
reduction benefits

247 LI 18] PR A

~

HIIIN

1. BN S

2. 5 i i

3. BEARE iz A S T
RE & AT R0 HY

4. BRARPLTE BT

5. 19 b1 TR W X
(70

6. Increased sales

7. Improved quality

8. Reduced operating costs

9. Increased capacity and
throughput

10. Reduced invested assets

11. Increased employee
satisfaction (morale)

Lean Cost
Accounting

WA 2 it

AT MRS R R
YRrS R VS ESY B Vi
B Sl & I R
NP & o4 A
R

Cost accounting,
measurement, and decision
methods that support and
align with Lean
Manufacturing. Will generally
favor decisions that reduce
lead-time and improve cash
flow.




Little’s Law

RIERREA

B I 8] = 1l i

Lead-Time = WIP / Rate

Manufacturing
Lead-time (LT)

s T I )

MR AT G, B
B 58 B b S Al &AL 1
Jeh IR 18]

The amount of time from
release of order to
manufacturing until product
is completed and ready for
delivery.

On-Deck

i X

AR G ST
T

Orders waiting to be started
in a Pull System.

Pull System

ARG

AR R G, LUK
77 2t I A 1 4
VE PR A7 T LA R
T T

A scheduling system where
inventory is limited in some
way. Note - Inventory can be
raw materials, WIP, finished
goods, efc.

Push System

ARG

HH=SF o
—MHERERG T, PEAE
e I FARGAE R

A scheduling system where
inventory is not formally
limited.

Rate

e

BEAS I W) A2, 58 AR
7 b 2 H

The number of products
completed per unit of time.

Re-order point

PRI 5T

A R g, H
e PEAE I EJT LR
(1R AT, AR T 1T A
I, i & gkoBr
AN RER

In a Supermarket
Replenishment system,
whenever the inventory plus
the open order quantity
drops below the re-order
point, a new order is
generated for the Supplying
Process.

Re-order quantity

PR HR

fr R G0 7 1 s A
[ 5 AP T D B

Standard fixed quantity of
product to re-order in a pull
system.

Rope

5 5 % 4 (1 37 30 R 48
e, BRIES DR
55 2 48 R RE e 18] 11 A
1l by 2

The WIP limit in a Drum
Buffer Rope Pull System
between the first process
and the Constraint.

Service Level

R 25 /KA

S DL PR b BT I 1) EE AR
DldifplE it R e
TR i PIDEE I e
¥

The desired percent of time
that the Supermarket Shelf
will have at least some
product available for the
Customer Process.

Single Schedule
Point

L e

FERL R GE i — F2
Fe, R Z
b, Al BT AT RE e A
EAS: W W 0 2

Single process in a Pull
System where the entire Pull
System will be independently
scheduled. All other
processes are scheduled by
the Pull System itself.




Single point
schedule location

R AL R,

ARG, KR
e Ja T R Z A 1R
¥

The process immediately
after the last Supermarket in
the entire Pull System.

Supermarket
Replenishment

T AR T

fr A5k, BUE T BE
e e b S VA
Fe, AL EE AN
AT 5 AT
E

Pull method where a
Supermarket connects a
Customer Process with a
Supplier Process. For each
part number, a re-order point
and a re-order quantity is
established.

Supermarket Shelf

R

FEBT AN R G, %
PRt (A7 DA

The physical stocking
location for completed
product in a Supermarket
Replenishment system.

Supplying Process

(VAR

E0A W e i £
P

Upstream process in a Pull
System.

Throughput

A8

A GUAEBEA I 18] AT (1)
SEC AR B . —
s, AR = G-
HEZEWED

Amount of work completed
by a system per unit of time.
Typically, Throughput =
(Sales — Direct Materials).

Traditional Cost
Accounting

e % Sy

Jl A 22 1K 7 A R
JRAS T S 27 e XA
Tk, R A,
W5 BN DA B
ERITP

Cost Accounting approach
that attempts to assign costs
to products. In this approach,
overhead is allocated,
usually in proportion to direct
labor.

Transfer batch

et h

TR VF B B B A
IV e 21 B2 R e (1
(316

The amount of work that is
allowed to collect up before
being moved or transferred
from a Supplier Process to a
Customer Process.

Variability in
Demand per period

BRI 7 SR AZ A

LR T N -
A, B Db i 22
B

The amount of variation in
demand from period to
period. This is typically
measured in Standard
Deviations.

Visual Controls

O3 I fig RARL 3 oK 7 i R
Fro ANl U AR A
52 MR B s
Y =T B0
WAL B

Controls that people can
process visually with little or
no instruction or direction.
Typical examples include
lines in parking lots, stop
lights, empty shelves, etc.

WIP Cap

A1 ity B 5

i 7R R LA R
F 25 % 1) [0 A5 1) i 5
CAN 2 BR A 5 A 2 e 14
)

Pull method where Work in
Progress is limited across
several processing steps
(but not specifically limited at




each step).

Work in Progress
(WIP)

2L, RN L
1.

Work that has been started,
but is not yet complete.




