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Session Objectives

Discuss ABC Inventory

Describe the use of material requirements
olanning (MRP) in solving dependent-demand

iInventory problems

Discuss just-in-time (JIT) inventory concepts
to reduce inventory levels and costs
Discuss enterprise resource planning (ERP)
systems

Discuss electronic data interchange (EDI)




mShould a company do formal
iInventory control for all items
that they sell ?
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ABC Analysis

The purpose of ABC analysis is to divide the inventory
Into three groups based on the overall inventory value of
the items

Group A items account for the major portion of inventory
costs

= Typically about 70% of the dollar value but only 10% of the
guantity of items

m Forecasting and inventory management must be done carefully

Group B items are more moderately priced
= May represent 20% of the cost and 20% of the quantity

Group C items are very low cost but high volume

= [t is not cost effective to spend a lot of time managing these
items



ABC Analysis (con’t)

Group A

Group B

Group C

INVENTORY DOLLAR INVENTORY AREQUANTITATIVE CONTROL
GROUP USAGE (%) ITEMS (%) TECHNIQUES USED?

A 70 10 Yes

B 20 20 In some cases

c 10 70 No
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ABC Analysis (con’t)

ABC Analysis Template
www.Planning-Templates.com

A =70% (7 Items), B =85 % (6 Items), C=(37 Items ), Total 50 Items

Item aty cost/unit Amount Acc. Amount  ABC Class
5,200 320.00 1,664,000.00 1,664,000.00 A
5,000 200.00 1,000,000.00 2,664,000.00 A
2,000 325.00 650,000.00 3,314,000.00 A
2,000 320.00 640,000.00 3,954,000.00 A
2,500 200.00 500,000.00 4,454,000.00 A
2,346 200.00 469,200.00 4,923,200.00 A
1,400 325.00 455,000.00 5,378,200.00 A
R-030 2,000 200.00 400,000.00 5,778,200.00 B
R-025 900 325.00 292,500.00 6,070,700.00 B
R-032 4,500 50.00 225,000.00 6,295,700.00 B
R-024 2,000 100.00 200,000.00 6,495,700.00 B
R-003 450 325.00 146,250.00 6,641,950.00 B
R-009 3,000 44.00 132,000.00 6,773,950.00 B
R-013 1,300 100.00 130,000.00 6,903,950.00 c
R-027 400 320.00 128,000.00 7,031,950.00 c
R-019 600 200.00 120,000.00 7,151,950.00 C
R-010 2,000 50.00 100,000.00 7,251,950.00 C

Copyright — Dan Brandon


http://www.google.com/url?sa=i&rct=j&q=abc+inventory&source=images&cd=&cad=rja&docid=20DOLXiswQmtyM&tbnid=xtWhyrsbIqX_oM:&ved=0CAUQjRw&url=http://www.planning-templates.com/abc-analysis-template.html&ei=XhklUtqYCYTMyQHw34GgBw&bvm=bv.51495398,d.aWc&psig=AFQjCNF5gAgLMT0IhHm0JDkF0JE3_AzEcQ&ust=1378249431586366

ABC Inventory in QM

File View | Module Tools Help

—
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Assembly Line Balancing

Assignment

Instruction
Breakeven/Cost-Volume Analysis Select a MODULE fram the menu bar at the top to begin & problem set or select FILE ta OPEM a previously saved dats set.

Capital Investment

Decision Analysis

Factor Rating

Forecasting

Game Theory

Goal Programming

Integer 8 Mixed Integer Programming
Inventory

Job Shop Scheduling

Layout

Learning Curves

Linear Programming

Location

Lot Sizing

Markov Analysis

Material Requirements Planning
MNetworks

Productivity

Project Management (PERT/CPM)
Quality Control

Relizbility

Simulation

Statistics (mean, var, sd; normal dist)

Transportation

Waiting Lines

‘Work Measurement

Display POM Modules only

Display QM Modules only
v Display ALL Modules

”5 ee ww, pearsonhighered.com/weiss for product upgrades |Main Menu Screen ‘Hender.ﬂ‘StairHHanna's Quant Analysis for Mgt text

%5 Module Print Soreen
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ABC Inventory

F View Module Tools Ip
D 1 Economic Order Quantity(E0Q) Model
Ctrl+0 2 Production Order Quantity Model
3 Quantity Discount (EOQ) Model Thetueten

Select FILE from the menu bar and eit

5 Reorder Point/Safety Stock (Normal Distribution)
6 Reorder Point/Safety Stock (Discrete Distribution)

7 Kanban computation

. 8 Single Period Inventory (Discrete Distribution)
Print Screen
9 Single Period Inventory (Normal Distribution)

Users\Owner\AppData\...\5-2.lin

Users\...\Ray yard decoration.bre
C:\Users\Owner\...\bank servers.wai
C:\Courses\...\Project6-Investments.lin

Inventory Empty Module S
%5 Module

"C"W B &' "
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ABC Inventory in QM (con’t)

File Edit View Meodule Format Tools Window Help
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Dependent Demand: The Case for Material
Requirements Planning

All the inventory models discussed so far
have assumed demand for one item Is
iIndependent of the demand for any other item

However, in many situations items’ demand Is
dependent on demand for one or more other
items

In these situations, Material Requirements
Planning (MRP) can be employed effectively



Dependent Demand: The Case for Material
Requirements Planning (con’t)

Some of the benefits of MRP are
1. Increased customer service levels
Reduced inventory costs
Better inventory planning and scheduling
Higher total sales
Faster response to market changes and shifts

Reduced inventory levels without reduced
customer service

Most modern MRP systems are computerized,
but the basic analysis is straightforward

o bk W




Material Structure Tree

The first step is to develop a bill of materials (BOM)

The BOM identifies components, descriptions, and
the number required for production of one unit of the
final product

From the BOM we can develop a material structure
tree

As an example, consider the following data
Demand for product A is 50 units

Each A requires 2 units of B and 3 units of C
Each B requires 2 units of D and 3 units of E

|
|
|
= Each C requires 1 unit of E and 2 units of F



Material Structure Tree (con’t)

Material structure tree for Iltem A

Level A

1 B(2) C(3)

2 D(2) E(3) E(1) F(2)




‘i
- B(2) C(|3)
Material Structure Tree (con’t) T 1

It IS clear from the tree that the demand for B, C,
D, E, and F is completely dependent on the
demand for A

The material structure tree has three levels: 0,
1, and 2

ltems above a level are called parents
Items below any level are called components

The number in parenthesis beside each item
shows how many are required to make the item
above it




Material Structure Tree (con’t)

We can use the material structure tree and
the demand for Item A (50) to compute
demands for the other items

[ ]
Part B: 2 x number of As=2x50=100 =~ =

Part C: 3 x number of A's =3 x 50 = 150
Part D: 2 x number of B’'s = 2x 100 = 200

Part E: 3 x number of B's + 1 x number of C’s
=3 x 100+ 1x 150 =450

Part F: 2 x number of C's =2 x 150 = 300




Gross and Net Material
Requirements Plan

Once the materials structure tree is done, we
construct a gross material requirements plan

This is a time schedule that shows when an item must
be ordered when there is no inventory on hand, or

When the production of an item must be started in
order to satisfy the demand for the finished product at
a particular date

Suppose the lead times for each of the items is:

ltem A — 1 week ltem D — 1 week
ltem B — 2 weeks ltem E — 2 weeks
ltem C — 1 week ltem F — 3 weeks



B(2) C(3)

Gross Material Requirements Plan

E(1) F(2)

Week
1 2 3 4 5 6

Required Date 50 _

Lead Time = 1 Week
Order Release 50
Required Date 100 _

Lead Time = 2 Weeks
Order Release 100
Required Date 150 _

Lead Time = 1 Week
Order Release 150
Required Date 200 _

Lead Time = 1 Week
Order Release 200
Required Date 300 150 _

Lead Time = 2 Weeks
Order Release 300 150
Required Date 300 _

Lead Time = 3 Weeks
Order Release 300




Net Material Requirements Plan

A net material requirements plan can be constructed
from the gross materials requirements plan and on-
hand inventory information

ITEM ON-HAND INVENTORY

A 10
15
20
10
10

5

m m OO O @




Net Material Requirements Plan (con’t)

Using this data we can construct a plan that
Includes

= Gross requirements

= On-hand inventory

= Net requirements

= Planned-order receipts

= Planned-order releases

The net requirements plan is constructed like
the gross requirements plan




Net Material Requirements Plan (con’t)

Week Lead
ltem 3 5 6 Time
A Gross 50 1

On-Hand 10 10
Net 40
Order Receipt 40
Order Release 40
B Gross 804 2
On-Hand 15 15
Net 65
Order Receipt _ 65

Order Release

65«




Net Material Requirements Plan (con’t)

Week Lead
ltem 1 2 3 4 5 6 Time
C Gross 1204 1

On-Hand 20 10
Net 100
Order Receipt ,/100
Order Release 100
D Gross 1308 1
On-Hand 10 10
Net 120
Order Receipt ,/120
Order Release 120




Net Material Requirements Plan (con’t)

Week Lead
ltem 1 2 3 4 Time
E Gross 1958 100¢ 2

On-Hand 10 10 0
Net 185 100
Order Receipt /,185 __100
Order Release 185“7T 1007
F Gross 200¢ 3
On-Hand 5 5
Net 195
Order Receipt 195
Order Release 195




Two or More End Products

Most manufacturing companies have more than one
end item, which may have common components

In this example, the second product is AA and it has

the following material structure tree
AA
I
I I

D(3) F(2)

= If we require 10 units of AA, the gross requirements
for parts D and F can be computed

Part D: 3 x number of AAs =3 x 10=30
Part F: 2 x number of AAs =2 x10=20



Two or More End Products (con’t)

The lead time for AA Is one week

The gross requirement for AA is 10 units in week 6
and there are no units on hand

This new product can be added to the MRP process

The addition of AA will only change the MRP
schedules for the parts contained in AA

B MRP can also schedule spare parts and components
= These have to be included as gross requirements




Two or More End Products (con’t)

Week Lead
ltem 1 2 3 4 5 6 Time
AA Gross 10 1

On-Hand 0 0
Net 10
Order Receipt e 10
Order Release 10




Two or More End Products (con’t)

Week

Lead
ltem 1 2 3 4 5 Time
D Gross 1308 30AA 1

On-Hand 10 10 0

Net 120 30

Order Receipt /120 . 30

Order Release 120’ 30/

F Gross 200¢ 20AA 3

On-Hand 5 5 0

Net 195 20

Order Receipt 195 L. 20

Order Release 195 20




MRP in QM

ny Rend
Eile View | Module Tools Help
0= Aggregate Planning @)

Assembly Line Balancing

Assignment

Instiuction
Breakeven/Cost-Volume Analysis Select  MODULE from the menu bar at the top ta begin a problem set or select FILE ta OPEM a previously saved data set.

Capital Investment

Decision Analysis
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Game Theory

Goal Programming

Integer & Mixed Integer Programming
Inventory

Job Shop Scheduling

Layout

Learning Curves
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Location
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Productivity
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MRP 1n QM (con’t)

e View Module Tools Help

Project penalty cost Instruction
Enter a title or move to the other options using the mouse or TAB key. Click on OK or press the Enter key when you are finished

per period beginning
AFTER period

| Create data set for Material Requir

Madify default title

e e
Row names Column names Overvigw

4
BOM line 1, BOM line 2. BOM line 3.
abocode ..

0=
MNumber of last period o
C 4B LCDE. .
-~
I~

|
January, February, March, &pril,
Click here to set start month

Other

Problem creation screen Render/Stair/Hanna's Quant Analysis for Mat text

”Materia\ Requirements Planning

%5 Module Frint Sgeen
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MRP |1

[Material Resource Planning]

MRP has evolved to include
not only the components
required in production, but
also the labor hours,
material/supply cost, and
other resources related to
production

In this approach the term
MRP Il is often used and the
word resource replaces the
word requirements o e,

the unsuitabiliy of the parameters fixed buy the system, led MR (HenalReq mem mg) evhe o
anew conozpt - Manufactur tngesontcePiamg or MRP2

Source : “CIM: Prnciples of Compuler Integrated Manufactunng”, Jean-Baptiste Waidner,

John Wiley & Sons, 15992, Reproduced with suthar's authonzation




Just-in-Time Inventory Control

To achieve greater efficiency in the production
process, organizations have tried to have less
In-process inventory on hand

This is known as JIT inventory

The inventory arrives just in time to be used
during the manufacturing process

JIT requires the correction of many problems
(see next slide) as well as tight integration of
the manufacturing company and the supplier’'s
physical and IT systems



Setting High Inventory Levels
[hides many problems]
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£
MY COMPANY IS gl s0...YOUR SUCCESS T BEEL
MOVING TO A “JusT |&] DEPENDS ON MY A SHARP,
IN TIME® INVENTORY |E] COMPANY DOING STABBING AND
STRATEGY. YOU'LL % WHAT IT PROMISES? PAIN IN SO IT

MY CHEST.  BEGINS..

\

DELIVER WHEN W YOU HAVE MY DEEPEST
NEED IT. ut SYMPATHY.

3[1M[03 ©2003 United Feature Syndicate, Inc.
\.—/

www.dllbert.com

(o5 i
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http://www.youtube.com/watch?v=1d0O8MAMyAM

JIT Tactics

Use a pull system to move inventory
Reduce lot size
Reduce setup time

Develop Just-in-Time delivery systems with
suppliers

Deliver directly to point of use

Perform-to-schedule

Use group technology
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Enterprise Resource Planning

As the MRP Il concept evolved and involved many
organizational units, sophisticated software was
developed; these systems were extended and became
known as enterprise resource planning (ERP) systems

Upload to suppliers
my SAP Replenish

~ S Deliver to
Receive Customer Factor im Real-Time Manage Designated

Forecast Demand Purchase Orders Warehouses or POU
e . (point of use)

Apply Customer Orders placed
Model Rules from MRP
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Enterprise Resource Planning (con’t)

The objective of an ERP System is to reduce costs by
Integrating most of the operations of a firm using “best
practices”

Departmental systems (Manufacturing, Warehouse,
Marketing, Accounting, Purchasing, Human Resources,
etc.) are all integrated using one database

Data are entered only once into a database where it can
be quickly and easily accessed by anyone

Benefits include
m Reduced transaction costs
= Increased speed and accuracy of information

Almost all areas of the firm benefit



ERP Central Database

Eeporting Financial
Lpplications Spplications
=ales and
Drstribution
Applications ] /
"T
_entral Manufacturing
Database —— Applications
SErVICE =
SApplications - ] [ \\
Human Inwventory
Eesource And Supply
Management Lpplications

Lpplications




Typical ERP Functions

4 )

Financials
Receivable and payable
Cash management
General ledger
Product-cost accounting
Profitability analysis
Executive information
system

Operations & Logistics
Production planning
Materials planning (MRP)
Inventory management
Quality management
Project management
Vendor evaluation
Purchasing

Shipping

~

Order management
Sales management
Sales planning

<z .
After-sales services

\4
Human Resources

Payroll

Personal planning
H/R time accounting
Travel expenses
Training

|
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http://www.youtube.com/watch?v=SIge-EAUXiI

Q(,_A
/T:\’

ERP Systems (Con’t)

Best practices are the most successful
solutions or problem-solving methods for
achieving a business objective

Drawbacks to ERP systems

= They can be extremely complex, expensive,
and time-consuming to implement

= May not fit your current business processes
Somewhat “tunable” without major customization

Leading ERP software vendors include SAP,
Oracle and PeopleSoft

Loss of competitive advantage ?



http://www.youtube.com/watch?v=x53LaLUlGJ0&feature=related

When an ERP Is appropriate ?

Situations in which it is appropriate
for an ERP to drive business process

design include: FRM
. . . . FINANCE
= When an organization is just L Eecounce Sy
starting out and processes do not |

yet exist

= When an organization doesn't rely
on its operational business

processes as a source of wer

competitive advantage @

= When current systems are in il N
crisis and there is not enough
time, resources or knowledge in
the firm to fix them (such was true

for many companies trying to get
re ady for Y2 K) Information Integration through EC'ERP System

| CUSTOMER
RELATIONSHIP.
NAGEMEI




When an ERP Is Iinappropriate ?

Situations in which it is
Inappropriate for an ERP to drive
business process design include:

Business Product

= When an organization derives T e
strateqic advantage from its
operational business i Enterprise o
PIOCESSES " Resource

= Insufficient corporate size for Planning
software and platform costs of ... iy
ERP (one size does not fitall) ™" L

Some vendors have begun to il

offer small (less than 500
employees) company versions
iIncluding Oracle, Microsoft, and
Baan



Supply Chain Management

The management of the future requirements,
supply planning, goods flow, and utilization of
product, perhaps throughout a Global Network

Supply Chain management is concerned with:
m Right item

m Right quantity Q(FA

= Right time “i“’\’

= Right place
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http://www.youtube.com/watch?v=KIkTU03nGxc

The Flows In the Supply Chain

Material flows are the physical products, raw
materials, supplies and so forth that flow along
the chain

= Reverse flows — returned products, recycled
products and disposal of materials or products

Information flows are all data related to
demand, shipments, orders, returns, and
schedules as well as changes in any of these
data

Financial flows are all transfers of money,
payments, and credit-related data



The Flows 1n the Supply Chain (con’t)

All three flows (material, information, currency) involve:
= Time

m Cost

= Risk (Possibility of errors, damage, etc.)

The goal of all business is to minimize time, cost, and
risk in each flow through whatever means possible,
particularly technology !

HOYER
logistics chain management

terminals
storage & blending & on - site ”EU”'"Ljdul transport
handling filling logistics & hazard.
goods

flow of material

SUPPLIER/
PRODUCTION
CUSTOMER

information management (e.g. VM|, SMI)
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The Structure & Components of
Supply Chains

A supply chain involves three segments:

= Upstream, where sourcing or procurement from
external suppliers occurs

= Internal, where receiving, inventory, picking,
packaging, assembly or manufacturing takes place

= Downstream, where distribution takes place,
frequently by external distributors
Tiers of suppliers, a supplier may have one or
more subsuppliers, and the subsupplier may
have its own subsupplier(s) and so on t(’“
r

|
AN



http://www.youtube.com/watch?v=qyO9QSo0FjU

Supply Chains

Tier 3 Tier 2 Tier 1

Suppliers Suppliers Suppliers INTERNAL

>l
Vl

|«
I

Distributor or

Wholasaler |+ Fotallers+— Cusiomst

Orders, Information, Payments, Returns

Products, Services, Information

< Money, Material, Information -
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http://www.youtube.com/watch?v=WWgun_0nNaM

Problems along the Supply Chain

Poor customer service — not delivering quality
products or services when and where the
customers need them

High raw material costs, raw material shortages
and interruptions, raw material quality problems

High inventory levels

Picking and packing costs, errors, delays
Production problems: quality, delays, strikes
Delivery problems: loss, shortage, damage, theft




Solutions to Supply Chain Problems

Vertical integration — purchase suppliers, or bring
raw material production in-house

Optimal inventory — problems with inventory
being:

= Too high — high “holding” cost

= Too low — delay in fulfillment

Information sharing amongst supply chain
players: forecasts, actual sales, supplies,
Inventories (see next slide)

= Suppliers can even manage a company’s inventory for
raw materials
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Push & Pull Supply Chains

With a push-based supply chain, products are pushed through the
channel, from the production side up to the retailer

= The manufacturer sets production at a level in accord with historical
ordering patterns from retailers

m It takes longer for a push-based supply chain to respond to changes
in demand, which can result in overstocking or bottlenecks and delays
(the bullwhip effect), unacceptable service levels and product
obsolescence

In a pull-based supply chain, procurement, production and
distribution are demand-driven rather than to forecast

= However, a pull strategy does not always require make-to-order
production

m Toyota Motors Manufacturing is frequently used as an example of pull
production, yet do not typically produce to order

= They follow the "supermarket model" where limited inventory is kept

on hand and is replenished as it is consumed
Copyright — Dan Brandon



Push & Pull Supply Chains (con’t)

A supply chain is almost always a combination of
both push and pull, where the interface between the
push-based stages and the pull-based stages is
sometimes known as the push—pull boundary or the
decoupling point
= An example of this would be Dell's build to order
supply chain

= Inventory levels of individual components are
determined by forecasting general demand, but final
assembly is in response to a specific customer request

= The decoupling point would then be at the beginning of
the assembly line
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Electronic Data Interchange and
EXxtranets

Electronic data interchange (EDI) is a communication
standard that enables business partners to exchange
routine documents, such as purchase orders,
electronically

EDI transactions include repetitive business
transactions such as purchase orders, invoices, credit
approvals, shipping notices, and confirmations

Data formatting standards are used and an EDI

translator converts data into a standard format before it
IS transmitted

EDI serves as a catalyst and a stimulus to improve the
standard of information that flows between and among
organizations



EDI Benefits

Reduces cycle time

Minimize data entry errors

Length of messages are shorter
Messages are secured

Increases productivity and reduces cost
Enhances customer service

Minimizes paper costs and delays
(usage and storage)



http://www.youtube.com/watch?v=YnGDbNVVJDQ
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Traditional EDI Limitations

Significant initial investment to
Implement

Ongoing operating costs are high due to
the use of expensive, private VANS

Traditional EDI system is inflexible
Long startup period
Multiple EDI standards exist



Extranets Q,(,.A ’
(EDI over the Net) R

Extranets link business partners to one
another over the Internet by providing access
to certain areas of each other’s corporate
Intranets

The main goal of extranets is to foster
collaboration between business partners

An extranet is open to selected B2B
suppliers, customers and other business
partners

Common protocols: XML or JSON via VPN



http://www.youtube.com/watch?v=TKctfqPUQho

Internet Business Connections

Intranets

Other
Business .
Parthers. My Suppliers
A, B, C...
Government
Internet Internet
with VPN with VPN Intranets

Internet
with VPN

My Field

Employees Intranet

Internet
with VPN

My Customers
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Homework

Textbook Chapter 6, section 6.10
thru end of chapter

Questions to be answered: 16,
17, 19




