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1975: The First Significant Explanation of MRP

Joe Orlicky

“As this book goes into print, there are some 700
manufacturing companies or plants that have
implemented, or are committed to implementing,
MRP systems. Material requirements planning has
become a new way of life in production and
inventory management, displacing older methods in
general and statistical inventory control in
particular. |, for one, have no doubt whatever that it
will be the way of life in the future.”
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The Evolution of Inventory Planning

1920’s: Inventory Mgmt

1961: BOMP

951 De

1972: Closed-Loop MR

1980: MRPII

1990: ERP
1996: APS
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What is Demand Driven MRP?

A multi-echelon materials and inventory planning
and execution solution.

Demand Driven MRP
(DDMRP)

N
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Material Requirements Distribution Requirements
Planning Planning Lean Theory_ o Innovation
(MRP) (DRP) Constraints
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What is the Problem we ar} K
Solving?

Today’s formal planning
systems are
fundamentally broken!
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Modern Planning Systems Broken?!

4 N

Companies Using Spreadsheets for Demand Management

Best-in-Class 63

Industry Average 71

Laggards 84

0 20 40 60 80 100
Aberdeen Group (Demand Management, November, 2009

/ 86% of respondents indicate that their management \
team has asked them to find opportunities to improve their
companies supply chain planning processes and 71% of
respondents have indicated the same for supply chain
technology improvement.

& Aberdeen Group (Inventory Optimization Technology Strategies for the
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Old Rules, Old Tools, New
Pressures

 Forecast erroris on the rise
e Volatility in supply and demand is increasing

e Legacy planning tactics and tools are breaking
down
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The Planning Legacy

» Material Requirements Planning (MRP)
» Inside most modern ERP systems is MRP
» 79% of ERP Buyers implement MRP

» Conceived in the 1950’s

» Codified in the 1960’s

» Commercialized in the 1970’s and...

» ...it hasn’t changed

» What has changed?
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The “New Normal”

» Global sourcing and demand .
» Shortened product life cycles ,

\lyosﬂ‘ﬂiWiﬁdé“ﬁtPéFét k! 19 ' Complex

' or customjzation

ore product complexity
»P MQ&EP@Q&WR Yes>CENANOS
thancesefrectiie past Is NOT an

> Morppeoehieit3rstor the future

» Long lead time parts/components
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“ Forty-eight (48%) percent of companies indicate that increased supply
chain complexity is a top pressure. , ,

Aberdeen Group (Enabling Supply Chain Visibility in the Cloud, November, 2010)




The Typical Effects in the New Normal

Frequent Shortages Leading to:

* Unacceptable Inventory Performance

* Unacceptable Service Level Performance
* High Expedite Related Wastes

/90 ’ WWW.beyondmrp.com\
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® Poor Inventory Poor Service High Expedite At Least One
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Is Improvement even possible in
the New Normal?
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Inventory — Asset or Waste?

o s Amount of inventory

Too Little =
stock-outs,
back orders,

expedites &

[ 4
N
N
. )
. cash, capacity
[ |
[ |
missed sales v

and space tied
v up in inventory
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Unacceptable Inventory Performance
Unacceptable Service Level Performance
High Expedite Related Wastes

I /\ Oscillation
L ) ..

[ )
Y )
Too Little = ~ . Too much =
stock-outs, = % cash, capacity
backcc;_rtderz, . = and space tied
expedites

v up in inventory
missed sales V
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The Shift to Demand Driven

* The problem is not going away
* The world of “push and promote” is done

 Companies and supply chains need to align their
working capital with actual consumption

e From “Push” to “Demand Driven”
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The Five Components of DDMRP

Demand Driven Material Requirements Planning

Strategic Buffer Profiles Dynamic Demand Driven Visible aqd
Inventory Collaborative

Positioning and Levels Adjustments Planning Execution

(1—>2—+3—4—5
T N

®
e111] I |
R PICS
Achieving Sustainable Productivity The Association for
meeting customer demand in an unpredictable world t

Operations Management®




The Five Components of DDMRP

Demand Driven Material Requirements Planning

Strategic Buffer Profiles Dynamic Demand Driven Visible aqd
Inventory Collaborative

Positioning and Levels Adjustments Planning Execution

Modeling/Re-modeling the Environment
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The Five Components of DDMRP

Demand Driven Material Requirements Planning

Strategic Buffer Profiles Dynamic Demand Driven Visible aqd
Inventory . : Collaborative
o and Levels Adjustments Planning )

Positioning Execution

Modeling/Re-modeling the Environment
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The Five Components of DDMRP

Strategic
Inventory
Positioning

Demand Driven Material Requirements Planning

Buffer Profiles
and Levels

Dynamic
Adjustments

Demand Driven
Planning

Visible and
Collaborative
Execution

Modeling/Re-modeling the Environment
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The Five Components of DDMRP

Demand Driven Material Requirements Planning

Strategic Buffer Profiles Dynamic Demand Driven Visible aqd
Inventory . : Collaborative
o and Levels Adjustments Planning )
Positioning Execution

Modeling/Re-modeling the Environment
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The Five Components of DDMRP

Strategic
Inventory
Positioning

Buffer Profiles
and Levels

Demand Driven Material Requirements Planning

Dynamic Demand Driven
Adjustments Planning

Visible and
Collaborative
Execution

1—2—3—0—5
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The Five Components of DDMRP

Demand Driven Material Requirements Planning

Strategic Buffer Profiles Dynamic Demand Driven VElslE ar!d
Inventory Collaborative

Positioning and Levels Adjustments Planning Execution
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Strategic Inventory Positioning

Where?

(Position)

BEFORE

How Much? When?
(Quantity) (Timing)
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Answering “Where?”

6 Factors

Customer Tolerance Time
Market Potential Lead Time
Supply and Demand Variability

A A o

Critical Resource Considerations

Inventory Flexibility and Matrix BOM
Supply and Distribution Net Structure

Strategic Buffer Profiles Dynamic De’.“a"d
Inventory : Driven
® o and Levels Adjustments :
Positioning Planning

Visible and
Collaborative
Execution
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Dampen variability
Compress lead times
Better leverage working capital

Flow with Pull-Signals and Buffer Positions Identified
Shaft /’-:-C
Stock Engine Unit
c
2=y

-

S
L
i 1
Endo H Balance )7\| Assemble |—>{ Finish H Test }— DS . =
= Primary
,,,,,,,,,,, ey / RB CP= Control Point
‘{M}/ C= Customer
Housing L | |
= Parts 1 h%? 1
15" Rough H 15" Finish Y . RB n.@ c
s Castings Truc_:k I
Castings Unit
((CP Control Poiint yo LA F e .
Cust
I Time Buffer ustomer 1 {/ 1
1 v / 1

t ECCP) ¢

—|  ship ‘
Unit MP

RB

(( Buffered Resource
w Replenishment Buffer w

w Replenishment Buffer Pull Signals
e +os -Rope signal {6 proceding BUffar 6r Diuny Fouter dependent] Paint Pack =il -
Distributor

Make to order signals from the field (AOG, Maintenance O
Distributor

Alett signal for critical components to retum from the field

Strategic ] . Demand Visible and
Inventory Buffer Profiles D_ynamlc Driven Collaborative
o and Levels Adjustments . -

Positioning Planning Execution
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ASR LT + Matrix BOM

ASR Lead Time = The longest unprotected sequence in the BOM

Matrix Bill of Material depicts relationships between ALL child and parent items

201

301

=

®
1]
Achieving S:stzinIab.le £rodt.1ctivi.ty 1 @ @ @ @ %.. Ano!ﬁrs

meeting customer demand in an unpredictable world Operations Management®

Strategic ) . Demand Visible and
Inventory Buffer Profiles D_ynamlc Driven Collaborative
o and Levels Adjustments . -

Positioning Planning Execution




DDMR

P Part Types

All parts

A 4

Non-
Stocked Stocked
Replenished Replemghed Min-max Non-buffered 2 Ui
Over-ride Managed
Typically = 20% of Purchased Parts are strategic
Typically = 10% of Manufactured Parts are strategic
Typically most Distributed Stock is strategic
= strategically positioned and managed part = non-strategic part
Strategic ) . Demand Visible and
L TN "l | e | D | o
1e?]]
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Failure to properly position
inventory is a huge source of
waste for most manufacturing

and supply chain companies.
Position and Pull
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Buffer Profiles and Levels

‘ Group Trait Inputs ‘ + ‘ Individual Part/SKU Inputs ‘
Lead Time Category Average Daily Usage
Make, Buy or Distributed Appropriate Discrete Lead Time
Variability Category Ordering Policy (min, max, multiple)
Significant Order Multiples Location (distributed parts)

Dynamic D emal d Visible d
Co II b t
Adjustments PI g

Strategic

Positioning
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Buffer Profiles and Levels

Part: 403P Buffer Profile: 233 290 890

Lead Time: 21 days | B11MOQ \4 v

Yellow Zone 357

Red Zone Base 179

Red Zone Safety 54 0% 20% 40% 60% 80% 100%

Strategic . . Demand Visible and
Buffer Profiles Dynamic . )
Inventory Driven Collaborative

Positioning

®
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Dynamic Adjustments

Available Stock Position

Achieving Sustainable Productivity
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1000
900
800
700
600
500
400
300
200
100

4 Dynamic Buffer Adjustment

100

Average Daily Usage

Recalculated Adjustments

Strategic ) . Demand Visible and
Invento Buffer Profiles Dynamic Driven Collaborative
entory and Levels Adjustments ; -
Positioning Planning Execution
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Zone Levels

1000
900
800
700
600
500
400
300
200
100

Dynamic Adjustments

Seasonality

&:I{:Il..e
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100
90
80
70
60

Average Daily Usage
Zone Levels

Effectivity Date

Ramp Up

1000
900
800
700

Average Daily Usage
Zone Levels

Planned Adjustments

Strategic
Inventory
Positioning

Buffer Profiles
and Levels

Dynamic

Adjustments

Demand
Driven
Planning

Visible and
Collaborative
Execution

(D=2

3

(=5

Ramp Down

100
920
80
70
60
50
40
30
20

Average Daily Usage

Effectivity Date
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Demand Driven Planning

Supply generation is based what zone the available stock equation
places the part

Available stock = on-hand + on-order — demand (past due, due today
and qualified spikes)

A Part Open On-hand Demand Available Recommended Action
Supply Stock Supply Qty
ra57 5453 4012 1200 - 0 No Action
10,000 3358 4054 540 6872 3128 Place New Order
530 3721 213 4038 2162 Place New Order

2743 0 Expedite Open

Supply (Execution)

5,000 L.

........ e

Order Spike Horizon
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De-Coupled Explosion

“"‘-0-“. 101 ...",
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Strategic Buffer Profiles Dynamic Demand Visible aqd
Inventory ! Driven Collaborative
N and Levels Adjustments : -
Positioning Planning Execution
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Highly Visible & Collaborative Execution
Priority by Buffer Status

Problem: Priority by DUE DATE

Order # Order Type Due Date Customer
MO 12367 Stock 5/12/2011]Internal
MO 12379 MTO 5/12/2011|Super Tech
MO 12465 Stock 5/12/2011]Internal Priority 1:
MO 12401 Stock 5/14/2011{Internal
MO 12411 Stock 5/16/2011]Internal Priority 2:
Priority 3:
Order # Order Type Due Date Customer
MO 12367 Stock Due NOW]| Internal Priority 4:
MO 12379 MTO 5/12/2011| Super Tech
MO 12465 Stock Due NOW/| Internal Priority 5:
MO 12401 Stock Due NOW| Internal
MO 12411 Stock Due NOW] Internal
Strategic ) . Demand Visible and
L e | Candovs | adusmens | o (SSEHES

Operations Management®
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Solution: Priority by BUFFER STATUS!

Priority by Buffer Status

Highly Visible & Collaborative Execution

Order # OH Buffer Status Order Type |Due Date Customer

MO 12379 MTO 5/12/2011]Super Tech

MO 12401 A7 N(3{=1P)] Stock 5/14/2011}Internal L.

MO 12465 27% (RED) e 5/12/2011]Internal Priority 1:

MO 12367 33% (YELLOW)|Stock 5/12/2011]Internal .

MO 12411 41% (YELLOW)|Stock 5/16/2011]Internal Priority 2:
Priority 3:

Order # OH Buffer Status Order Type |Due Date Customer P”O”ty 4:

MO 12379 MTO 5/12/2011|Super Tech .. ]

MO 12401 12% (RED) ErXeR Due NOW|internal Priority 5:

MO 12465 AL (R{=P)] Stock Due NOW]lInternal

MO 12367 33% (YELLOW)|Stock Due NOW]|Internal

MO 12411 41% (YELLOW)|Stock Due NOW]/Internal

. meniry | Beprtes | brenc | bren  (NEIERE
Positioning Planning Execution
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Highly Visible & Collaborative Execution

Material Synchronization Alert

Todays Date: 5/20/2011

Material Synchronization Alert

Demand Release Supply Promise
Order # Part# |Date QTY |[Order Type |[Shortage |Order# |Part# |Order Type |QTY |Date

MO 532-32 |SAG 5/24/2011 40|Replenished 5(PO 625-71 |PPZ Replenished 30( 5/25/2011
MO 531-47 |FPS 5/28/2011 60|NB 60|PO 611-54 |PPY NB 60  6/2/2011

A

Order Promise

sl
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Order Promise
Date
v

Date

Parent Order
Release Date

I?] I\Z‘:ﬁg'c Buffer Profiles Dynamic Dgrrir\llzr;d
entory and Levels Adjustments :
Positioning Planning

Visible and
Collaborative
Execution
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v
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Highly Visible & Collaborative Execution

Material Synchronization Alert

Material Synchronization Alert Todays Date: 5/20/2011
Demand Release Supply Promise
Order # Part# |Date QTY |[Order Type |[Shortage |Order# |Part# |Order Type |QTY |Date
MO 532-32 |SAG 5/24/2011 40|Replenished 5(PO 625-71 |PPZ Replenished 30( 5/25/2011
MO 531-47 [FPS 5/28/2011 60|NB 60/PO 611-54 |PPY NB 60| 6/2/2011
Order Promise
Date
v Parent Order
MO #9432 —  ReleaseDate Parent Order
/ Promise Date
v

A
Order Promise
Date
Strategic Buffer Profiles Dynamic Derpand Visible aqd
Inventory ! Driven Collaborative
N and Levels Adjustments ; .
Positioning Planning Execution
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Highly Visible & Collaborative Execution

Material Synchronization Alert

Todays Date: 5/20/2011

Material Synchronization Alert
Demand Release Supply Promise
Order # Part# |Date QTY |[Order Type |[Shortage |Order# |Part# |Order Type |QTY |Date
MO 532-32 |SAG 5/24/2011 40|Replenished 5(PO 625-71 |PPZ Replenished 30( 5/25/2011
MO 531-47 |FPS 5/28/2011 60|NB 60|PO 611-54 |PPY NB 60 6/2/2011
Order Promise
Date
v Parent Order
Promise Date
v
— MO# 8763
A
Order Promise
Date
Strategic Buffer Profiles Dvnamic Demand Visible and
Inventory d Level A d'y 4 ts Driven Collaborative
Positioning and Levels justmen Planning Execution

sl

Achieving Sustainable Productivity

meeting customer demand in an unpredictable world

(D= 2=>3=>4—>E

iPICS

The Association for

Operations Management®




Highly Visible & Collaborative Execution

Lead Time Alerts

63 day lead time

Order Release Order Due
Date /\ Date

\{

21 Day LTM Alert Zone

R LATE

A A A A
Notification Notification Notification Notification

Lead Time Alerts Today's Date: 5/20/2011

Status Order # |Days Left |Part Type [Part# |ASRLT |Request Date |Promise Date
! PO 4532 WN= Purchased |PPD 105 5/15/2011 5/19/2011

! PO 5120 JPurchased [PPI 63 5/26/2011 5/26/2011
4 PO 5214 Purchased |PPJ 45 5/24/2011 5/30/2011

Purchased |PPF 36 6/1/2011 6/1/2011

Strategic ) . Demand Visible and
Buffer Profiles Dynamic . :
Inventory ! Driven Collaborative
N and Levels Adjustments ; .
® 0 Positioning Planning Execution
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What Execution Looks Like

Purchased Items Distributed Items

Manufactured Items

Order # Due Date Buffer Status Order # Due Date ltem # Buffer Status Item # Location Buffer Status
PO 820-89 05/12/09 - WO 81987 | 05/24/09 FPA FPA Region 1
PO 891-84 05/12/09 Med 39% FPA Region 2 Med 41%
ed o9% WO 832-41 | 05/22/09 | SAD eglon edaLn
PO 276-54 05/12/09 Med 41% FPA Region 3 Med 36%
WO 211-72 | 05/22/09 ICB Med 34%
Supplier 1
Purchased Region 1
Parts List Bill of Materials

S T =
Supplier 2

Supplier 3

PP

& Ped

Jless ==
& Fed

& [Fed

Lead Time Managed Parts

notification vfollow up

T
. e o o
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The Five Components of DDMRP

Demand Driven Material Requirements Planning

Strategic Buffer Profiles Dynamic Demand Driven Visible aqd
Inventory Collaborative

Positioning and Levels Adjustments Planning Execution
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The Power of DDMRP

Stock Out ALERT! Rebuild

back orders,
missed sales

capacity and

Waste space tied up in
inventory

&
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e © o © o o © o o
Achieving Sustainable Productivity

meeting customer demand in an unpredictable world




An Example of the Realignment

puEEE,y
.* Y

Asset
N N .
_: '-_ Too much, _: '-_ Too much,
Stock-outs, = . cash, Stock-outs, * . cash,
back orders, = Waste . capacity and back orders, = Waste . capacity and
missed sales = = space tied up missed sales = . space tied up
in inventory V ininventory
A\ 4 A\ 4
Projected Inventory Reductions Over 1 Year
Mo 1 Mo 2 Mo 3 Mo 4 Mo 5 Mo 6 Mo 7-12 Totals
Inventory Beginning of Period $ 9,564,443 7,738,294 7,869,529 7,569,990 7,392,764 7,278,870 7,194,836 | $ 9,564,443
Projected Inventory Reductions (consumption) (2,415,391) (796,305) $ (313,565) $ (187,875) $ (113,894) $ (84,033) $ (794,430)| $ (4,705,494)
Projected Inventory Increases - (purchases) $ 589,242 $ 927,540 $ 14,025 $ 10,649 $ - $ - $ - $ 1,541,456
Net Inventory Reduction by Period $ (1,826,149) $ 131,235 $ (299,540) $ (177,226) $ (113,894) $ (84,033) $ (794,430)| $ (3,164,038)
Inventory End of Month $ 7738294 $ 7869529 $ 7,569,990 $ 7,392,764 $ 7,278870 $ 7,194,836 $ 6,400,406 | $ 6,400,406
% Cumlative Inventory Reduction 19.1% 17.7% 20.9% 22.7% 23.9% 24.8% 33.1% 33.1%

Total Dollars to Build Positions by Period

1,000,000

900,000

800,000

700,000

600,000

500,000 +—f

400,000 +—

300,000 +—

200,000 1—

100,000 +—

1 2 3 4 5 6

Achieving Sustainable Productivity
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Total Dollars Drained by Period

$3,000,000

$2,500,000

$2,000,000 1

$1,500,000 1—

$1,000,000 T

$500,000 1T

$0

|_|,_|l_||—|

Net Inventory Reduction by Period

500,000

(500,000) +—

(1,000,000) 1T

(1,500,000) 1+

(2,000,000)

(
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Is DDMRP really different?

DDMRP ERP/MRP Kanban/Super Spreadsheets

5 Zone Buffers

Planned Adjustments to Buffers YES, but!

Relative Priority Based on Buffer Status

Globally Managed Buffer Profiles

Decoupled BoM Explosion YES, but? YES, but?

ASR Lead Time Calculation

Qualified Order Spike Horizon and Threshold

Material Synchronization Alert YES, but*

Multi-Location Buffer Status Visibility SOME

Lead Time Managed Parts

Matrix BoM + ASR Lead Time Analytics

Simple and Visible YES, but®

YES, but! (Planned positions are often forecast driven and, thus, not integrated into a demand driven framework)

YES, but? (Kanbans have no recognition of the BoM, they simply treat every connection as independent and factor only on-hand and on-order stock
positions)

YES, but® (While almost every MRP system has the ability to do what is called “two level master scheduling,” it requires someone with extensive MRP
background and is a very advanced technique. We have never seen it successfully implemented)

YES, but* (Shortage I|sts Lypically limited to current and past shortages not future potential misalignments)

YES, but® (Most h ?F sy te(ns are simple and visible ONLY to the person who uses the tool)

. 1PICS
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Early Adopter Results

Mountain House Division: “Industrial Ingredient Division:
« Sales increased 20% * 60% reduction in make to order
« Customer Fill Rate improved from lead time
79% t0 99.6% * 100% On-Time-Delivery
* 60% reduction in inventory e 20% reduction in inventory
Raw Material

| No out of stock
Reduced inventory $2.5M+
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Early Adopter Résults

Lelourneau
TECHNOLOGIES

Built On Experience. Driven By Vision.
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Early Adopter Résults

7,'4 Lelourneau

TECHNOLOGIES]

Built On Experience. Driven By Vision.

$Millions
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400
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. /
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500

400 -~

$Millions
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What Would “Papa Joe” Say about DDMRP?

“Traditional inventory management approaches, in pre-computer days, could obviously not go beyond
the limits imposed by the information processing tools available at the time. Because of this almost all of
those approaches and techniques suffered from imperfection. They simply represented the best that
could be done under the circumstances. They acted as a crutch and incorporated summary,
shortcut and approximation methods, often based on tenuous or quite unrealistic assumptions,
sometimes force-fitting concepts to reality so as to permit the use of a technique.

The breakthrough, in this area, lies in the simple fact that once a computer becomes available, the use
of such methods and systems is no longer obligatory. It becomes feasible to sort out, revise, or discard
previously used techniques and to institute new ones that heretofore it would have been impractical or
Impossible to implement. Itis now a matter of record that among manufacturing companies that
pioneered inventory management computer applications in the 1960s, the most significant results
were achieved not by those who chose to improve, refine, and speed up existing procedures, but
by those who undertook a fundamental overhaul of their systems.”

35 Years Later Industry Finds Itself in Another Time
of Transition and Re-Examination
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