Chapter 11: Resource Planning
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Master Production Scheduling

A part of the production plan that details how many end items
will be produced within specified periods of time (&% LB &8 1)
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Rough-Cut Capacity Planning level scheduling

| Developing a Master Production Schedule 1/4

Step 1: Calculate projected on-hand inventories
Y ER THELE BEFEK
Projected on-hand On-hand MPS quantity Projected
inventory atend |=| inventoryat |*| due atstart [—|requirements
of this week end of last week of this week this week

where: Projected requirements = Max(Forecast, Customer Orders Booked)




Developing a Master Production Schedule 2/4

Item: Ladder-back chair

Quantity April
on Hand: 55 2

< Forecast is less than booked
< orders in week 1; projected on-

Forecast 30 Easr}’d_: %VE n3t;) r;y 1b7a lance
Customer

orders 27

(booked) Z Forecast exceeds booked orders in

E"fl’f:lfzd ;3] week 2; projected on-hand
iy - inventory = 17 + 0 —30 = -13. The

shortage signals a need to schedule
an MPS quantity in week 2.

MPS quantity

MPS start

Developing a Master Production Schedule 3/4

Step 2: Determine the timing and size of MPS quantities (EPQ)

* The goal is to maintain a nonnegative projected on-hand
inventory balance at the end of each period.

* As shortages in inventory are detected, MPS quantities
should be scheduled to cover them. (BRIt EMFEEF)

¢ At the end of week 2:

17 chairs in g
Projected _ | jnventory at the | + MfP fsgu;ntilty - F;)Jecli"sitr(’f
Inventory end of week 1 o chairs chairs

= 137 chairs




Developing a Master Production Schedule 4/4

Item: Ladder-back chair

Order Policy: 150 units
Lead Time: 1 week

(Quantity QpEl

May

on Hand: 55 1 2

6

Forecast 30 30

35

Customer

orders booked 38 27

0

[Projected
lon-hand 17 137
inventory

|MPS quantity 0 150 \ 0

0 0 0

IN[PS start | 150 0 0
/

0 0 0 0

The time needed to assemble 150 chairs
is 1 week. The assembly department must
start assembling chairs in week 1 to have
them ready by week 2.

1. The MPS quantity is needed to avoid a
shortage of 17 — 30 = -13 chairs in week
2. On-hand inventory balance = 17 +
150-30=137.

MPS and Available-to-Promise

e Available-to-Promise (ATP) Quantities on:#iTES
The quantity of end items that marketing can promise to

deliver on specific dates

ATP =Initial Inventory - customer orders until 1st production.

ATP = MPS quantity — customer orders until next production.

ATP = projected on-hand inventory. AERERFS

e Freezing the MPS

m Disallow changes to the near-term portion of the MPS

e Reconciling the MPS with Aggregate Plans

m Capacity is limited and forecasts may change.




Available-to-Promise

Item: Ladder-back chair Otrder Policy: 150 units
Lead Time: 1 week

(Quantity April May
on Hand: 55 1 2 6
Forecast 30 30 35

Customer
orders booked

38 27 0

[Projected
on-hand 17
inventory

IMPS quantity 0
|N[PS start 150 0
ATP 17 91
[ATP=55+0-38=17 |ATP=150-(27+24+8+0)=91 |

MRP ¥ B KETE
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Materials Requirements Planning fg%’;iﬁ
FE =

A computerized system developed to help manage dependent
demand inventory and schedule replenishment orders.

Dependent demand: The demand for an item that occurs because the
quantity required varies with the production plans for other items.

o Parent: An product that is manufactured from one or more components

o Component: An item that is transformed into part of one or more
parents

MRP Explosion: A process that converts the requirements of final products
into a time plan that specifies the replenishment schedules of all the
subassemblies, components, and raw materials needed to produce final
products

MRP Inputs: Bill of Materials

A record of all the components of a final product, the parent-
component relationships, and the usage quantities.

A
Ladder-back| Level O
chair

Level 1 l
Back I | I I

logs Seat B (1) C(1) D (2) E (4)
|| cushion Ladder-back Seat Front Leg

|:| subassembly || subassembly legs supports|
Front

legs
— H (1)
l H Seat-frame ﬁ Seat framei Level 2

boards
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Seat-frame

Level 3 boards




MRP Input: Inventory Records

A record that shows an item’s lot-size policy, lead time, and
various time-phased data.

Allocated

Gross
requirements
Scheduled
receipts
Projected
available balance
Planned order
releases

MRP Explosion A
Ladder-back
chair
I
[ [ ]

B (1) c(1) E(4)
Ladder-back Seat Leg
subassembly || subassembly supports|

MPS lot size = 25 chairs

20D, 20F, 10H

1(4)
Seat-frame

25B = 50F, 100G = 30F, 100G e
25C = 25H,251 = 15H, 251 = 60J, 25

50D => 30D

100E




MRP Terminology

Gross requirements: total demand of an item from all parents.

Scheduled receipts: order that has been placed but not yet received

or completed. RIS HWEI BT E - HHYIFREWEINEE
Projected on-hand inventory (iR E7F)

Projected on-hand Inventory on Scheduled or Gross
inventory balance | = |hand at end of| Hplanned receipts| — |requirements

at end of week ¢ week =1 in week ¢ in week ¢

Planned receipts: order that should be received from the shop or the
supplier. BEEZIEVIEE N T THEE (HHRTE)

Planned order releases: order for a specified quantity of an item is to
be issued to the shop or the supplier. EZ2HEZB FEFHIHNE =

Explosion [yrssen

Ladder-back chair

part com monality{

Kitchen chair 120

Lot Size: 230 units

Item: C (Seat subassembly) Lead Time: 2 weeks

1

Gross requirements -

Scheduled receipts 230

Projected E 117
on-hand inventory

Planned receipts

Planned order releases

37 + 230 — 150 = 117 units.




MRP EXPIOSiOI‘l Lot-sizing rule: Fixed Order Quantity

Lot-sizing Rule: Lot-for-Lot (LL4L)

Item: Ladder-back chair Order Policy: L4L
Lead Time: 2 weeks

Week
4 5

Gross
requirements
Scheduled
receipts
Projected on-
hand inventory

Planned
receipts

Planned order
releases

37




| Explosion of Seat Subassembly

Item C: Seat subassembly
Lot size: 230

C(1)
Seat

subassembly

1 2 8

150 [ O 0

N

H (1) 1(1)
23017 | Seat frame | | Seat cushion
230

Item H: Seat frames cu\s‘lﬁon\
Lot size: 30 L4
Lead ti Week Week
ead time:
2 weeks 2 s V6 ENEREERN 6| 7]s
Gross
requirements 230 230 230 230
Scheduled 300
receipts
Projected 40 110 180 | 180 o|lofo]o ofofo
inventory
Planned
receipts B 230
Planned order
releases 230 L

| Explosion of Seat Frames

Item H: Seat Frames
Lot size: 300

Lead time:
1 week

Gross
requirements

Planned
receipts

230

\\

Planned
order releases

300

C(1)
Seat

subassembly

H (1)
Seat frame

Seat cushion

(@)

Lead time:
1 week

Item J: Seat frames board
Lot size: 1500

Gross
requirements

1200

Scheduled
receipts

Projected 200
inventory

200

500

500

Planned
receipts

1500

Planned order
releases

1500

1(4)

Seat-frame
boards




Outputs from MRP
MRP Explosion

Material requirements plan

Action notices Priority reports Capacity reports
* Releasing new orders o Dispatch lists  Capacity requirements planning
* Adjusting due dates  Supplier schedules * Finite capacity scheduling

* Input-output control

R AR HA IR LR R E HIAMWERERS | Routings
and time
standards

|

Manufacturing resources plan

Performance reports I'—

Improvements in the MRP System

iREA1 A EREREIAE S

EHMRPARE B SE T EILA ZBERR S

28 © Capacity Requirement Planning& R Z I 2 5B E S EREZ A MRP
MEK - WEZBEBREERE - 1031 - INESEREK -

2 BHRAEERRZTE

ARE - AR - HEDRELER

K 1B Nsafety stock A AR MRIBZ - B ERELIEEIE - AL
BHNZZRERE -

Regenerative system: Updates MRP records periodically

Net-change system: Updates MPR records continuously
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MRP, Core Processes, & Supply Chain Linkages

New
Service/Product |  Bill of

Development |, Materials

Process MPS

ATP

- g Customer |customer
. Supplier Su(glzl:\er:esdd(])erzzlres qrder Due Date! Relationship ord
Supplier, ” . Releases) Fulfillment PIoEEss rders
<+<—Relationshi Perass
Orders Process Adjustments to

due dates of
scheduled releases MRP

External
Suppliers
|euJaixy

Jawioisn)

Objectives: AXEFIMRITEK « FEARMPST AT ~ HENHERHIRAIGTE

Philosophy: SR ERGERESBIBHA - AIDREBRSIERH -
WRHT LARE”E - AIFEMps

Enterprise Resource Planning

A companywide process that cuts across functional areas, business
units, geographic regions, product lines, suppliers, and customers

Back-Office Processes Front-Office Processes

Human Data Analysis
Resources *Product costing
«Benefits *Job costs Sales and Marketing
*Payroll *Sales orders
*Pricing system

Manufacturing

*Material Requirements ERP System
Planning

*Scheduling

Accounting and Finance Supply-Chain lestomer_ Service
*Accounts payable M o Fleld. service

and receivable anagelinent * Quality
*General ledgers *Forecasting

* Asset management .Pl;j“d:lssu}g
*Distribution




How ERP Systems Are Designed

o ERP revolves around a single comprehensive database. The
database collects data and feeds them into the various modular
applications (or suites) of the software system.

o As new information is entered as a transaction in one application,
related information is automatically updated in the other
applications, including the firm’s financial and accounting
databases, its human resource and payroll databases, sales,
supplier and customer databases...

Designing an ERP system requires that a company carefully analyze
its major processes... Sometimes, a company’s processes ... must

be completely reengineered before the firm can enjoy the benefits
of an integrated information system.

An ERP Example

Inventory

A Brazilian customer
orders 2000 LCDs

750 units

Order entry

1250 units

Delivery

Production
Planning

I

MRP
l purchase

!

Invoicing
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One Nestle, One System

NG —
<\ Nestle
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Famous ERP Disasters -
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