Demand Driven Lean

How APS helps Companies become
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World Class APS Solutions, Locally Delivered
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WHAT IS LEAN?

What is Lean?
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WHAT IS LEAN?
What is the Difference

Traditional Lean

Manufacturing Manufacturing

Work Centers > Cells & Lines
Batch & Queue > Continuous Flow
MPS > Heijunka

MRP Push > Kanban Pull
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'WHAT IS LEAN?
The Success of Lemindisputable

A 21,000 units per day

A Incredible Automation

A 3 dayCustomer Delivery time
A 3 Hour total productcycletime

A Well documented
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'WHAT IS LEAN?
The Success of Lean is Indisputable
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WHAT IS LEAN?
The Success of Lean is Indisputable
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'WHAT IS LEAN?
The Success of Lean in Indisputable

Reduced
Lead Times
Lead Times
Lean
Hours

Results improved as Processes Improved
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‘THE EVOLUTION OF LEAN

It is very helpful to look back in time and

understand how and why Lean evolved
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“THE EVOLUTION OF LEAN
MRP to MRPIl to ERP

APICS spread the message that MRPII/ERP could do
anything and everything. All you needed was:

U Enough training!

U Enough discipline!
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"THE EVOLUTION OF LEAN
MRP to MRPII to ERP
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'THE EVOLUTION OF LEAN
JIT

Sakichi Toyoda
Kiichiro Toyoda
Taiichi Ohno

Their thinking was heavily influenced by:
A W. EdwardsDeming
A HenryFord
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'THE EVOLUTION OF LEAN
JIT

JITwith Kanban seemed like the perfect answer to the
perceived limitations of MRPII:
A It was simple

A It was visual

A It was not dependent on technology

A It was quickly adopted by big companies like GE, HP &
Emerson
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"THE EVOLUTION OF LEAN
JIT

1980's 1990's 2000's 2010's

MRP/MRPII
ERP
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'THE EVOLUTION OF LEAN
TP&; Toyota Production System

Earl vy
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'THE EVOLUTION OF LEAN
TP, Toyota Production System

overburden (muri)
Inconsistency (mura)
waste (muda)

o |If you do not i mprove
you expect the results to changeo
Taiichi Ohno

& Preactor Demand Driven Lea



"THE EVOLUTION OF LEAN
TP, Toyota Production System

1980's 1990's 2000's 2010's

JT Lean, Heijunka,
Kanban Six Sigma, FA

MRP/MRPII
ERP

& Preactor Demand Driven Lea




rTHE EVOLUTION OF LEAN
Lean Transformation

\

NLean outo the shop floor | a:
processes

Become Lean experts (Black Belts)
Banish the use of MRPII/ERP systems on the shop floor.

A Power shift away from IT
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'THE EVOLUTION OF LEAN
The Lean Plunge

Z

Lean Enterprise
Automation

Lean Benefits
I
) (i
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Manual <

Time

Many companies were not able to sustain their Lean

benefits:
A Only 19% of companies were able to successfully implement
Lean (Bain & Co. Study)
A Generally impact on the bottom line was disappointing
A There were massive problems with variable demand
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'THE EVOLUTION OF LEAN
The Real World Consequences of Lean

->Shortages
-> Panic (Decision makers had no Visibility)

-> Schedulers Return to Excel & ERP
-> Returned to Manual Expediting

Conclusion Like ERP, Lean was not able to manage
Change/Volatility
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rTHE LIMITATIONS OF LEAN
So what was the Weakest Link?

The Unexpected Answer is:
Manual Heijunka and Kanban
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rTHE LIMITATIONS OF LEAN
What is Kanban?

m Kanban

Kanban

Kanban is a pull system that
triggers replenishment of

Kanban

Kanban

™ rmnd

material based on buffer
depletion.

Kanban
Card
50

Kanban is also a scheduling system that tells you:
C what to produce
C when to produce it
C how much to produce
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'THE LIMITATIONS OF LEAN
What is Heijunka?

A Heljunka box uses
Customer Kanbans to
visually smooth production.

Heijunka blends Customer Kanbans and Stocking
Kanbans to level production.
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'THE LIMITATIONS OF LEAN
Top Secret the problem with Kanban
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The number of Kanban cards i
based on yearly historical
demand data
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"THE LIMITATIONS OF LEAN
Top Secret the problem with Heijunka
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There must be enough
capacity to catch up if the
fall behind
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rTHE LIMITATIONS OF LEAN
The Inevitable Conclusion

Because Kanban sizes are not dynamic [Kanban
has no inherent ability to selfc o r r e Kanljagis
NOT actually tied to current demand patterns!

Also if demand patterns vary and resources are
underutilized in some periods then this capacity
cannot be reclaimed by future peaks.
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"THE LIMITATIONS OF LEAN
The Goldilocks Syndrome

In order for Kanban to work effectively
Kanban sizes must be just right:

A Not too small

A Not too big But JUST RIGHT, just as

Goldilocks Wants it
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'THE LIMITATIONS OF LEAN
The Goldilocks Syndrome

In order for Kanban to work effectively
Kanban sizes must be just right:
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"THE LIMITATIONS OF LEAN
The Goldilocks Syndrome

_ Scenario X Multiple
250 Product Stream

Kanban rd
Card D
50

5 Days

Kanban |l Kanban
Card
50
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'THE LIMITATIONS OF LEAN
The Goldilocks Syndrome

. . ™
T Scenario X Multiple 1;%;%
T Product Stream Eadi\

Pick Slip
50

Results:

Jr A Slow to see demand il -;!'l\'_ )
A Manually create additional ’ ‘ Q’
Card

A No way of prioritizing Celll
A Stock Out & Late Delivery

5 Days

Kanban il Kanban |l Kanban

- Too few cards to match demand
- Will the lead time be 5 days?

- How to prioritize

- Impact of priority change

Kanban

Kanban

Kanban
el
Kanban
Card
50
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'THE LIMITATIONS OF LEAN
The Goldilocks Syndrome

In order for Kanban to work effectively
Kanban sizes must be just right:
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'THE LIMITATIONS OF LEAN
The Goldilocks Syndrome

Demand

i Scenario 2

Pick Slip
110

* Kanban rd
Card D

Kanban &0
Kanban rd
Card D
50

5 Days

Kanban

Kanban

Kanban

Kanban
L g |
Kanban
Card
50
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'THE LIMITATIONS OF LEAN
The Goldilocks Syndrome

Scenario 2

Results:

A Too much inventory

A No foreseeable demand

A Unnecessary consumption of
Celll capacity

5 Days

m Kanban Kanban Kanban

Kanban Kanban
Kanban
Card
50

50

Kanban

e el

LETET
Card
50
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'LIMITATIONS OF LEAN

Unfortunately Kanban sizes are only a small
part of the problem!!!

Sequence can also be important in a pull
system!
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'LIMITATIONS OF LEAN

Make to Order
Cell Assembly Systems

gy j .H’ .E‘ j j
Asse_mbly
Kit Semi Finished Finished

Product
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'LIMITATIONS OF LEAN

Cell systems can be inefficient due to product
miX

Station 1 2|3|4]s _ .)\[j)\ya GAYSC
Station 2 31415 '.2. .

: 2[=]«[+] N E E R
SLELIEILANS B R B

Staton 7 1]2]s]4s ENENENENEN

Batch Time

Station 3

Station 4

A

Batch Time
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LIMITATIONS OF LEAN
The Six Limitations of Manual Kanban & Heijunka

Not Connected to Current Demand Patterns (Kanban Sizes)

Too Manual

C Too Slow To React to Change

C Too Time Consuming (resizing, expediting, lost cards)
C Too Local (Decision makers have no visibility)

Unable to Accurately Prioritize Upstream Work
Unable to Intelligently Sequence Upstream Work

One way Communication i No Feedback Loop - We have
triggered production but we d
will arrive T We have a VISUAL System with NO VISIBILITY

No AnWhfao Functionality
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'LIMITATIONS OF LEAN
The Result Broken Connection

[ & [
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'THE EVOLUTION OF APS

Let 6s | ook at t he evol u

same timeframe
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'THE EVOLUTION OF APS

Infinite Capacity
Time Buckets

Backward Scheduling
Average queue times and fixed setup times
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'THE EVOLUTION OF APS

Early adaptors were influenced by The Goal and TOC
Early scheduling software was called FCS software

FCS software recognized that machines had a finite
capacity.
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"THE EVOLUTION OF APS

1980's 1990's 2000's 2010's

JIT Lean, Heijunka,
Kanban Six Sigma, FA

MRP/MRPII
ERP
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'THE EVOLUTION OF APS

I Secondary Constraints
I Materials
I Complex Calendars
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'THE EVOLUTION OF APS

Powerful Sequencing Engines

Easy integration with ERP & MES

Synchronizes Multiple Constraints (machines, materials, tools &
operators)

Able to Build unique solutions with Customized Rules
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Techniques that deal with
analysis and planning of
logistics and manufacturing
during short, intermediate,
and longterm periods.

Web Publisher
~ Web Publisher

b Matenal Up,zm; R ———
( Configuration
A00L

Software using advanced
mathematics or logic

@l Optimization or simulation

.. Consider a range of
2 constraints and business rules .
to provide reaitime planning
and scheduling, decision
support, ATP and CTP

I PP ey
01-16-2000 01-17-2000
00,00 gl O I

% Generate and evaluate
multiple scenarios

from APICS Dictionary 12

Ecition(2008) AdvancedPlanning &Xheduling
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Planning systems have
different feature set
because they are
designed to do different

things. ]
ﬁ Planning Gificon
1d What to Make ° Howbesf‘toem”kIng
;‘(‘ When to make it — Execute agari:jt:;
@ How much to make @ Sequencing
@ Where to make it & Synchronization
& Materials Required @ Priorities, constraints and

conflicts
Q Monitoring execution
Q Managing change

& Resources Required

@ Preactor Planning or SchedulingHow Much or How Best




.4 » Planning systemare
Uy dz01 SGSRQ 6
weekly, daily) and cannot
preserve operational
seguences within the time
bucket.

=1 Truescheduling systems

[il are bucketless preserving
seguencing and capable of
producing workto or
dispatch lists for each
resource.

l.'.j ».. Planning systemdo not
~ providethe ability to model
complex constraints of a
real system.

.4 ». Planning systemdo not
)Q:) giveyou real time control
over individual resources
and individual orders

Forecast Demand

Planning period

Starting Stock  Stock control parameters

Orders

Capacity

PLANNING

1» Preactor
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=1 Trueschedulingsystemsdo Forecast Demand Planning period
‘” I provide realtime control at Starting Stock  Stock control parameters

shop floor level with model Orders Capacity

that reflect the real
operating constraints.

-

‘aﬂr—l True scheduling systems
deal withsequencing

PLANNING

Preactor APS Preactor GMPé

. —7

Shift Patterns
Detailed constraints
Sequencing Rules

Preactor Planning or Scheduling
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~ Your Company:

¥ ) You have 3 machines

“~ MachineA, MachineB, MachineC

All Machines worKL shift of 8hrs.a day.

EE2 + 1 10
Simple Problem
You have an order for 3 component items (X, Y & .

A simple exampl You haveno other business in the plant

IHlustrates

Whencanyou deliver the orders?
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Resource

Op [(Mach| Time Op | Mach | Time Op |Mach| Time
X 10|A 24 hrs 10|A 8 hrs 10|A 8 hrs
X 20|B 16 hrs 20(B 8 hrs 20(B 16 hrs
x| 30[C 8 hrs 30|C 8 hrs 30|C 24 hrs

& Preactor

Option 1- Load orders X Y¢ Z
11 Days
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Op [Mach| Time Op | Mach | Time Op |Mach | Time
X 10(A 24 hrs | Y| 10(A 8hrs|z| 10|A 8 hrs
X 20|B 16 hrs | Y| 20|B 8hrs| z| 20(B 16 hrs
X 30|C 8 hrs Yy | 30|C 8hrs | z| 30C 24 hrs

Resource

ﬁ Machine A
_@_‘
I,

| .
== Machine B

Day 6 ‘ Day 7 ‘ Day 8 Day 9 Day 10 Day 11

Option 2- Load orders £ Y¢ X
8 Days

If | have sequence dependent setup times then the
problem is much more complex.

@ Preactor The Magic of Sequencin




SETUP TIME
If I have sequence dependent setup times then the problem is much more complex.

Day 1 Day 2 Day 3 Day 4

No Setup

Reduction (i) =~ m| - ‘ E

[ 4
) 4
(%
u
(&

Some Setup| = |'| 5
Reduction  ESINZ s

rul Sep - ez -

Reduction
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' CAPACITY GAINS
Unlike planning systems, true scheduling systems are btlekst allowing for capacity gains ti
be realised due to the sequence of operations.

PreferredSequence is , Blue,Red
for minimum setup

Total Setup Planning System Detailed Scheduling Capacity

Gain
90

80
70

100% used > °0

capacity °01 50
40- 40
30+ 30
20+ 20
10+ 10 A1l

Resource Resource
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Anyone can create a
Good Schedule

OPSNE2YS KIa I

Given enougi IME

Manually with pen
A and paper until they get hit!c Mike Tyson

On a wall using card:

al ydzFlF OGdzNAYy 3 Aa 3IS

=m With Excel every day.. every hour

' With MS Project
With MS Access

@ Preactor TIME to CHANG




