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Agreement #1 — Cultivate Growth Mindset

“Failure is an “Failure is the
opportunity to grow” limit of my abilities”

GROWTH FIXED
MINDSET MINDSET

| can learn to do anything | want” *I'm either good at it or I'm not”

“My abilities are unchanging”

“Challenges help me to grow”

- T "I can either do it,
| don't like o | canys

My effort and attitude to be challenged”
desermine my sbities “My potential is predetermined”

IF k H va” 7] /
eedback is constructive When I'm frustrated,
*l am inspired by the success of others” | give Up”

nl Iike tO try *Feedback and criticism

new things” R
|
g “| stick to what | know"

We are here to learn, embrace setbacks and mistakes
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Agreement #2 — Disconnect to connect

Turn off your phone Penalty

Or put it on silent mode
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Agreement #3 — Connect and Bond with Class

{
g

-3 &

Listen twice Effective & Non-violent Communication Question?

and speak once 4-sentence rule Raise your hand
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Agenda

* 13:15-14:00 Introduction to Production Management (ME-419)

« Class statistics

« The course objectives, framework, structure, assessments, ...
* Motivation and expectations

« Assessment methods and success factors

« Summary of seven Agreements
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Course Objectives

@ Understanding how a production company works.
@ Recognizing the critical challenges that a production company faces with.
@ Analyzing production of a given product/service.

@ Knowing how to lead and manage a given product/service from A to Z.
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The Learning Outcomes

By the end of the course, the student must be able to:

@ Understand fundamentals of production management

@ Evaluate and analyze a production system based on key performance indicators

@ Design and execute a demand/supply plan and improvement a production system
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Course Framework

Production Management (ME-419)

Module 1 . Module 2 . Module 3 . Module 4

Business plan
Strategic plan

Financial plan Introduction

to PM

Final
Presentation

Supply
Management

Demand

Management Transformation

Sep-Oct Dec Dec 20t

Sep Oct-Nov

Value Adding Network
Production Process

Digital technologies for
PM, Demand and

Demand disruptions
Forecasting Methods

Supply disruptions
Production Planning

Final presentation &
solid understanding of

Flows, Production Qualitative methods AP, MPS, MRP Supply Analytics, From the course
procedures, ltems, Quantitative methods Capacity Planning Products to
BOM Demand plan Inventory Management Ecosystems

Supply Plan
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Class Structure (Min 10h/week required)

Before the class After the class

To understand the concept: To learn and implement: To learn and implement:
Readings Exercises, case studies, presentations... Assignments
Videos i
! Practice Practice Projects

Case studies Reports

Lecture
15:15-16:00

Lecture

13:15-14:00
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Assessments — Continuous Evaluation

»
30% . 25%
Final report Presence
Final presentation Participation
*understanding of the course* Class engagement
»
45%
Class assignments/projects/cases
Presentations
Reports

10 © Amin Kaboli; Production Management; ME-419




Diverse Learning Needs — Inform Me ASAP

Dyslexia Dyscalculia Other
Affects reading and related Affects a person’s ability to Dysgraphia, Non-verbal learning
language-based processing understand numbers and learn disabilities, Oral/written
skills math facts language disorder, ADHD, ...
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What Do We Expect From You?

Individual
Respect
Presence
Involvement
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Team
Respect
Teamwork
Openness to learn



Key Success Factor — Attention

Self-learning Class learning Group learning
Reading slides Play & Practice Team work
Hand-outs Guest speakers Creating study groups
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Resources

Slides Hand-outs Case Studies Videos Books
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Resources — Selected Books

a4 = i
THE DEFINITIVE GUIDE FOR PRUFESSIUNALS

Manufacturmg
Planning
————— 1 &Control
s gstems for
= === pply Chain
Management

l

‘Thomas E. Vollmann « William L. Berry
D. Clay Whybark « F. Robert Jacobs

MANUFACTURING
OPERATIONS MANAGEMENT

L L)

7 = U

Min-Jung Yoo « Rémy Glardon

¥
=
—

Wiliam J, Stevenson
w5l e B wortd scientific

Module 1: Introduction to
Production Management
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Second Edition

DEMAND-DRIVEN
FORECASTING

A Structured Approach to For

y Mo £

Prediction
Machines

O O

R o
COMPLETE

BUSINESS
STATISTICS

="

WILEY

AJAY JOSHUA
AGRAWAL GANS GOLDFARS

Rob J Hyndman

George Athanasopoulos

FORECASTING

PRINCIPLES AND PRACTICE

Data Science
forBusiness
What You Need to Know

About Data Mining and
Data-Analytic Thinking

THINKING,
BAST ou SLOW
AR —
DANIEL
KAHNEMAN

Foster Provost & Tom Fawcett

Module 2 & 3:
Demand & Supply Management

THE DIGITAL

TRANSFORMATION

PLAYBOOK

Sunil Gupta

‘Drlvmg
'{Dlgital
3 Strategy

+ A Gulde to
> Relmaglmng
Your Business

' COMPETING
IN THE !
" AGE OF A' "

[ s 5
Strategy and Leadership When Algorithms
and Networks Run the World

: 3
| N
MARCO IANSITI
KARIM R. LAKHANI

Module 4:
Digital Transformation




Learning Prerequisites — Required Courses
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Required Courses

Probability & Statistics

BUSINESS
STATISTICS




Learning Prerequisites — Basic Statistics

rrrrrrr E

BUSINESS
STATISTICS

Chapter 1 Chapter 3 Chapter 4 Chapter 5 Chapter 6

Chapter 10

Descriptive Random Normal Sampling & Confidence
Statistics Variable Distribution Distribution Intervals

Regression &
Correlation

« Chapters are shared on Moodle
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Learning Opportunity — Simulation Software

@ertificate of participation\

DESIGN SUPPLY CHAIN
RUN WITH DIGITAL TWIN

€ anyLogistix

CERTIFICATE

We hereby certify that

Your Name

has successfully completed
the anyLogistix training course

July 20-24, 2020




Agreement #4 — Stay Connected/Communicate via Moodle

EPFL MOODLE EN

Production management o PM24

Dashboard » My courses > ME-419

1 ©®©® 00

Hand-outs Plans Data Slides Videos, ...
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Agreement #5 — Report Professionally

[
% v

Executive summary/abstract Problem/Analysis/Outcome Citation and referencing
Conclusion
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Agreement #6 — Present Professionally

S
9
A

Structured, short, Visualize
concise, to the point Problem/Analysis/Outcome
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Respect allocated time



Agreement #7 — Giving and Receive Effective Feedback

Feedback is a gift Feedback/comments are
always welcome
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Seven Agreements — Summary

Stay connected off-
Cultivate Growth mindset class (Moodle)

Report

Disconnect to connect Professionally

Give and receive

[ effective feedback
.{ Connect and bond with Present.
’. your team, coaches, class Professionally
o~
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You Have a Choice

... In a few hundred years, when the history of our
time will be written from a long-term perspective, it
is likely that the most important event historians
will see is not technology, not the Internet, not e-
commerce.

It is an unprecedented change in the human
condition. For the first time, literally,
substantial and rapidly growing numbers of
people have choices. For the first time, they will
have to manage themselves. And society is totally
unprepared for it.

Peter Drucker 1909-2005
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Groups of Seung — Mobility Industry

— L o

BYD - SEAL

Badia Marti Alba
Vildé Juliette Vergine

Auzeau César
Marie Joseph

Jacot Nathan Vincent

Lanz Marius Thierry
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T=5Lnm

TESLA Model 3

Faivre d'Arcier Maud
Marie Thérese

Yalcin Begim
Bertrand Théo

Rodriguez Jimenez
Luis Oscar

Levy Baron Joshua
Charles Jean

@ O HNDRANER.

MONDRAKER -
DUNE XR

Fiorito Chiara

Collette Gilbert Robert
Habeeb Jamil

Minghelli Alessandro
Giovanni Adriano

Calls Miras Sergi

Mrabet Amine

1155 UrbanBiker

ETHRIX

£ = g T O s

Urbanbiker - Mini . Vespa Primavera
PLUS ETRIX - Silence S01 Elettrica 45 Euro

Fromage Gaiane
Marie Alice Marc

Fleury Aude-Line Thérese Flocchini Giulia

Desaules Louis Favre-Reguillon Mathelyo

Jacques Jean Lionel Chris Karagoz Burak
Dupertuis-dit-Neveu
Stéphane Gabriel . Ziti Youssef
Ramseier Hugo

Dequae Edward

Zijderveld Willem Peter
Stefaan M. Kim Tae Hwan

Ribadeau Dumas
Arthus Roger Maurice

Nauche Paul Michel

Claude Pinat Enzo Florent




Groups of Maria — Watch Industry

A
GARMIN.

PATEK PHILIPPE
GENEVE

: Forerunner
Submariner Aquanaut Code 11.59 970 Ultra 2 Galaxy
Watch 8
Lam Phi Yén Christelle Gerart Emma Archana Heidaripour Sara Jovic Helena Jelena Gerani Camilla Shi Heling
Aroquiam .
Zemiti Myriam Amélie Kelles Martin Jacques
i . . Grange Rémy Alfred Jean
Rosset Tania Bonvin Maximilian Eduard Deric Mateja Lana g Y
. . ) ) o Duarte Boaventura Tomas . . i
Sutyushev Valentin Mouakeh Abdul Karim Klos Mikolaj Wojciech De Nuccio Monteiro Luca Paratte Noé
) ) Schwabedal Georg Tilman
Aaen Mark Alexandru Nardo Orlando Simon Arthur Gilles Thomas Peter Pennings Tim Robin Punt Erik Karl-Johan
. . Masclet Matthieu Martin Pascual Fernandez Reboul Augustin Jean
Stoilov Verter Emilov Martenon Luca Marie Manuol Maurioe 9 Ricard Luc Michel

Daniel
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Groups of Lucie — Phone Industry

&€ Apple FAIRPHONE

@ x1aomi

MUOTHIMNG

Google

-l

iPhone Air

iPhone
Air
Kombele Koumou
Alpheny Céline

Beneteau Sébastien
Charles Louis

Burberi Leonardo

Persson Axel
Lennart Magnus

Masclet Guillaume
Olivier Marie
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Galaxy

Maalouf Rayane

Cheng Yo-Shiun

Besson Dorian
Li Chengzhi

Najjar Naél

Google Pixel 7

Pixel 7

Lampe Jeanine Alix
Maria Elisabeth

Debrot Nicolas

Leser Sebastian
Willem

Olivier Lucas
Etienne Armand

Parbez Mathieu
Kishan

~

Redmi Note 14 Pro

Redmi
Note 14

Tazi Sarah

Farinelli Michaél
Flavio

Usseglio-Polatera
Gaspard

Quku Arsid

Petrov Viktor Ivaylov

NOTHING Phone (3]

Phone(3)

Mantel Emma
Pascale

Zghary Chaimae

Hebraud Samuel
Pierre Francis

Abela Michel

Stoyanov lliya
Ignatov

FAIRPHONE 5
Fairphon

Meijer Anastasia

Wancquet Julie
Arantxa

Kuntze Thomas
Roland Pierre

Alladin Elias

Sade Raphaél
Flavien Lucien




Case Studies — Summary

Seung Maria Lucie
(Coaching Room: CM1100) (Coaching Room: CM1106) (Coaching Room: CM1104)
=2 TEEL Y e @ Apple T
ROLEX PATEK PHILIPPE PP
@mﬂnﬂﬁﬁfﬂfﬁn ﬂ,g% UrbanBiker: GENEVE

AP GARMIN. Go gle
s’
8 O [MOEE reHone

=S -mao T o5
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Assignment 1 — Your Company and Case Study

Module I: Introduction to Production Management

- Production Management (Definition and examples)

- Value Adding Network, Value adding activities, Bill of Materials, ...

) | Assignment 1: Your Company and Case Study

1) Download the Assignment 1 from Moodle

2) Read and review the case study within your group

3) Get to know your company and the product that you will manage over the upcoming 14 weeks
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Assignment 1 — Your Company and Case Study

Module I: Introduction to Production Management

- Production Management (Definition and examples)

- Value Adding Network, Value adding activities, Bill of Materials, ...

) | Assignment 1: Your Company and Case Study

1) Download the Assignment 1 from Moodle

2) Read and review the case study within your group

3) Get to know your company and the product that you will manage over the upcoming 13 weeks
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The Art of Giving and Receiving Effective Feedback

Feedback is a gift Feedback/comments are
always welcome
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Giving Effective Feedback

06HO00

Respectful Fact-based Constructive Concise Open
Ask for permission Share facts/ your feelings  Stay focused on growth  Be to-the-point and short Be open to any reaction
May | share my observation What | observed/felt is that ... What | suggest is that ... Max three key points | respect your feeling ...
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Receiving Effective Feedback

Receive the gift Listen Understand Decide Follow up
Be open and receptive Listen to listen! Focus on THE message You always have a choice Reach a common
| appreciate your feedback The goal is to listen not to The goal is to understand, Thank you, | have never understanding
answer, no interruption ask questions, clarify, seen it this way There are many ways to
(zipit) repeat key points, ... OR follow up: revise the work,
Thank you, let me reflect set up a meeting, ...

and get back to you?
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Agenda of the session

* 15:15-16:00 Introduction to Production Management (PM)

« A big picture

« Production Process Strategy

« Dynamics & Flows (material and information)
« PM definition and examples

* Product development

« Bill of Materials (BOM)

* Value Adding Activities

« Value Adding Network (VAN)
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Digital automation Al

A Big Picture

Vi C<|)al_|_ til
PrOdUCt|V|ty I M(iar)l(i :]Z Railroads  Internet
Iron melting Www;
Steam engine -
|

|
1 Al
Crop ! XX revolution
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Animal : Hiring
husbandry 1 labors
Animal Higher 1
Domes. populatlon

1 1
1 1
1 1

1 1 oy

1 1 : [

: : I : : XX Information

ro Lot revolution

1 1 [ |

1 1 Loy

Statues
Tribes
Bread
. Seeds 1
DOgSV| llages |

Nomads

Industrial
revolution
v >
v ' ot ‘ XX Agricultural
\ M ciy revolution

-12TH -11TH

End of -10TH 2TH 4600 1700 1900 1989 2000 2017 Now

Ice age yre 89o y's ago yrs ago

38 © Amin Kaboli; Production Management; ME-419




Value & Needs
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Human Needs

Self-actualization

Source: A. Maslow, A Theory of Human Motivation, 1943.
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SOCIAL IMPACT T
Ve

A

Self-
transcendence

&? A&
Provides Self-
hope actualization

(= L

Motivation Heirloom Affiliation/

The Elements of Value

LIFE CHANGING

Self-actualization

belonging
EMOTIONAL Wiy
o R X v
3 &
Reduces Rewards  Nostalgia Design/ Badge
anxiety me aesthetics value
S . nhn U
Wellness Therapeutic Fun/ Attractiveness  Provides
value entertainment access
FUNCTIONAL
00
0 [E mich C
g e s
Saves Simplifies Makes Reduces  Organizes Integrates Connects
time money risk
Reduces Avoids Reduces Quality Variety Sensory Informs
effort hassles cost appeal

Source: 2015 Bain & Company - The Elements of Value, Harvard Business Review, 2015
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What Are Elements of Values?

P
c WhatsApp

A | PHILIP MORRIS
BEYOND MEAT | INTERATONT

Source: 2015 Bain & Company - The Elements of Value, Harvard Business Review, 2015
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transcendence
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belonging
EMOTIONAL Wiy
o R X v
3 &
Reduces Rewards  Nostalgia Design/ Badge
anxiety me aesthetics value
S . nhn U
Wellness Therapeutic Fun/ Attractiveness  Provides
value entertainment access
FUNCTIONAL
00
0 [E mich C
g e s
Saves Simplifies Makes Reduces  Organizes Integrates Connects
time money risk
Reduces Avoids Reduces Quality Variety Sensory Informs
effort hassles cost appeal




INSPIRATIONAL VALUE
PURPOSE

L X
Vision
The B2B Elements of Value 1 (W
Hope Social
responsibility
INDIVIDUAL VALUE
CAREER
§...4 s » S
it L =
Network Marketability Reputational
expansion assurance
PERSONAL
' 7% Ca?
S I f I- - X - @@
e ma Imtlon Design & Growth & Reduced Fun &
aesthetics development anxiety perks
EASE OF DOING BUSINESS VALUE
PRODUCTIVITY ACCESS RELATIONSHIP
g\ @ e}

Expertise

&

Time savings

Availability Responsiveness

ne
@ ®) | A% (Z (A& (xt
Decreased Information Transparency| Variety |Commitment Stability Cultural
hassles fit
: 2

Reduced effort

oo
- (e
Organization Connection Configurability Risk Reach  Flexibility Component
) Simplification Integration reduction Quality
= A 3 OPERATIONAL STRATEGIC
Physiologicalneeds
\ ECONOMIC PERFORMANCE
o~ B, @ " B
Improved Cost Product Scalability Innovation
top line reduction quality
TABLE STAKES
oy —
° = L] %,
Regulatory Ethical
standards

Meeting Acceptable
specifications price compliance

Source: 2018 Bain & Company - The B2B Elements of Value, Harvard Business Review, 2018
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What Are B2B Elements of Value?

B Microsoft
B Azure

_ _NONg
niEramazon

¢ webservices

ORACLE

salesforce

Source: 2018 Bain & Company - The B2B Elements of Value, Harvard Business Review, 2018
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INSPIRATIONAL VALUE

PURPOSE

*

L
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Vision

A
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Social

Hope
responsibility
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CAREER
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i ? =
Network Marketability Reputational
expansion assurance
PERSONAL
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X - w2
Design & Growth & Reduced Fun &
aesthetics development anxiety perks
EASE OF DOING BUSINESS VALUE
PRODUCTIVITY ACCESS RELATIONSHIP
EEER o]
§ & @ &
Time savings Reduced effort Availability Responsiveness Expertise
ne
@ ®) | A% (Z (A& (xt
Decreased Information Transparency| Variety |Commitment Stability Cultural
hassles fit
W (e [ M) | ini) |Gem 4 Ve
eo .}' B! >\ = = @
Organization Connection Configurability Risk Reach  Flexibility Component
Simplification Integration reduction Quality
OPERATIONAL STRATEGIC
FUNCTIONAL VALUE
ECONOMIC PERFORMANCE
o~ B, @ " o
Improved Cost Product Scalability Innovation
top line reduction quality
TABLE STAKES
° Z= L] %,
Regulatory Ethical
standards

Meeting Acceptable
specifications price

compliance




Creating Value
with Data




From Product to System of Systems

O Uber = D
m @ 5. System of systems
airbnb

4 Pmduct System 'WEATHER MAPS WEATHER FORECASTS

RAIN, HUMIDITY,

2. Smart pmd uct TEMPERATURE SENSORS

o N
+

3. Smart, connected product

WEATHER DATA
APPLICATION

'WEATHER

PLANTERS

FARM PERFORMANCE
DATABASE

= =
. ﬁ — ﬁ FARM COMBINE FARM SEED
EQUIPMENT W\IWESIERS* EQUIPMENT OPTIMIZATION SEED DATABASE
+ + TRACTORS SYSTEM SYSTEM SYSTEM
0¢ . 0¢c.Ih
[ el SEED OPTIMIZATION
= it APPLICATION

IRRIGATION
SYSTEM
IRRIGATION

HELD APPLICATION

SENSORS

IRRIGATION NODES

Source: How Smart, Connected Products Are Transforming Companies, Harvard Business Review, 2014
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47

-

Identity and
Security
Tools that
manage user
authentication
and system
access, as

well as secure
the product,
connectivity, and
product cloud
layers

-

-

Source: How Smart, Connected Products Are Transforming
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Companies, Harvard Business Review, 2015.

The New Technology Stack

PRODUCT CLOUD

Smart Product Applications
Software applications running on remote servers that manage the monitoring,
control, optimization, and autonomous operation of product functions

Rules/Analytics Engine
The rules, business logic, and big data analytical capabilities that populate
the algorithms involved in product operation and reveal new product insights

Application Platform
An application development and execution environment enabling the rapid
creation of smart, connected business applications using data access,
visualization, and run-time tools

Product Data Database
A big-data database system that enables aggregation, normalization,
and management of real-time and historical product data

t

CONNECTIVITY

Network Communication
The protocols that enable communications between the product and the cloud

{

PRODUCT

Product Software
An embedded operating system, onboard software applications,
an enhanced user interface, and product control components

Product Hardware
Embedded sensors, processors, and a connectivity portfantenna that
supplement traditional mechanical and electrical components

<

External
Information
Sources

A gateway for
information
from external
sources—such as
weather, traffic,
commodity and
energy prices,
social media,
and geo-
mapping—that
informs product
capabilities

-

Integration
with Business
Systems

Tools that
integrate data
from smart,
connected
products with
core enterprise
business systems
such as ERP, CRM,
and PLM




Production
Management




Production Process Strategy

« Company’s overall approach for manufacturing/producing goods/services.
» Production process strategy defines two major factors:

Capital intensity Process flexibility
(machines, automation, labor resources) (responsive to demand, technology, resource
fluctuations)
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Production Management — From Watch to Air-condition

Rolex iPhine 14 Pro Giant Dyson
Submariner
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Material & Information Dynamics & Flows

Order Order
- ——— = - - —_—_—— = -
Shipment Shipment
Supplier Manufacturer Customer
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Material & Information Dynamics & Flows — The Focus of PM

Q2: How to plan production ~ Q1: How to use historical data to
to fulfill future demands? better plan production for future?

Org

— — - _——

Shipm

Supplier K Manufacturer / Customer

Q3: How to buffer stock against
demand and supply disruptions?
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Production Management — Definition

PARTNERS
TRUST
SPECTION

ASSEMBLY =

PACKAGING SAFETY 2

P Ro D u cTI 0 N s
FRUSTRATION

z«—f& : ELAYS
MANAGEMENT --

MATERIALS =

oeien = £ NIASS 5 - 2 CUSTOMER =~ ~

& CHALLENGES

PROTOTYPE
ENGINEERING

Planning and control of processes to ensure that goods/services are
available at the right time, quantity, and quality with minimum cost.
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Value Adding
Networks




Value Adding Network (VAN) — Watch Manufacturer

Glass supplier |—___ | Window Branch
manufacturing Distributor 1
Magnet
supplier \\ Movement Branch
manufacturing Distributor 2
Precious
metal supplier | ™ Case asv.\s,::rc:lr;l Branch
manufacturing factor y Distributor ;
Stainless steel y
supplier \\ Dial Independent
manufacturing distributor i
. Independent
Battery supplier distributor ;
Value adding
Procurement Operations Distributions & sales
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Value Adding Network (VAN) — Watch Manufacturer

Glass supplier |—___ | Window Branch
manufacturing Distributor 1
Magnet
supplier \\ Movement Branch
manufacturing Distributor 2
Precious
metal supplier | ™ Case asv.\s,::rc:lr;l Branch
manufacturing factor y Distributor ;
Stainless steel y
supplier \\ Dial Independent
manufacturing distributor i
. Independent
Battery supplier distributor ;
Value adding
Procurement Operations Distributions & sales

56 © Amin Kaboli; Production Management; ME-419




Supply Chain Network Design — More Examples

Second-tier First-tier First-tier Second-tier
suppliers suppliers customers customers
Chemical

company N

; Wholesaler
Plastic | ¢
o / \

Paper and stockis \ Plastic \ Retailer
cardboard "\ homeware

supplier \ _ manufacturer

Packaging /

Ink / supplier ~ ‘\ Retailer

n

supplier ‘-—/
Recruitment | «——|  Security

agency - services \

nin

S‘ll‘;aeriali e Cleaning je—— Shopping le— . lers A
et services mall - customers

pplier
Equipment |«———_| Maintenance /

supplier services

= Flow of service
= Flow of information

Supply chain network for a plastic homeware company and a shopping mall.
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Value Adding Network (VAN) — The Best Supply Chain Platform

Hcief About Haier Haier Ecosystem

COSMOPIat LW 28N ;
| ' ‘ _ Zero-

A Leading World-class Industrial loT Platform = e
distance

Module 1: Module 2:

Cooperative Production Distribution
innovation resources and service
and design integration

Viode!

Transformation
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Supply Chain Network Design — Book Chapter

PDF

5 Min

Supply network design

SLCT Iy NTRODUCTION

No operation exists in isolation. Every operation is part of a larger
and interconnected network of other operations. This supply
network will include suppliers and customers. It will also include

) Why should an organization
take a total supply network

ive?
perspective? suppliers' suppliers and customers’ customers, and so on. Ata
) What is involved in configuringa strategic level, operations managers are involved in ‘designing’
supply network? the shape and form of their network. Network design starts
) Where should an operation be with setting the network’s strategic objectives. This helps the
located? operation to decide how it wants to influence the overall shape
of its network, the location of each operation, and how it should
) How much capacity should an manage its overall capacity within the network. Here we treat all
e these strategic design decisions in the context of supply networks
(see Fig. 6.1).

Topic covered in
this chapter

Operations
management

Figure 6.1 This chapter covers supply network design

Check and improve your understanding of this chapter using self-assessment
M y O M L ab questions and a personalized study plan, a video case study, and an eText — all at

www.myomlab.com.
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Supply Chain Network — Vertical Integration

Manufacture
tower/blades
Company A
Manufacture | _ | Assemble
, S ™| nacelleparts | | nacele | | Install = Operate
Blades |'I I|I
|
__{::— Manufacture
| tower/blades
Company B |

|

I Manufacture Assemble

' Design = = Install Operate

Macelle details | | nacelle parts nacelle

' H

|
|I |
II L/ Manufacture

tower/blades
/ Company C |
o | Manufacture | | Assemble = N

Tower Design "| nacelleparts [ ~ | nacelle " Install »| Operate

u Parts of the supply chain
owned by each company

Three companies operating in the wind power generation industry with different

vertical integration positions.
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Review of Assignment 1 — Goal & Tasks g

Goal: To better understand the company you analyze and the product you manage during 5 Mi
next 14 weeks. in

1) What is your company history and background?

2) What are the products, product families, and services
3) What are your company’s production site(s), suppliers, markets, warehouse, hubs, ...
4) What is the vertical integration level of your supply chain (value adding) network?

5) What are your company’s primary competitors?
6) What are the current and future (next five years) challenges
7) Present the following important items:

Value Adding Network (VAN)
Material and information flows
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Bill of Materials
(BoM)




Production Procedure — F1 Parts

&
>

PETRONAS R
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Product Development — Stage Gate Concept

Gate 1 Gate 2 Gate 3 Gate 4

Post audit

Improvement

Maintenance
Obsolescence (Phase out)

Business plan
Marketing objectives
New edition (Phase in)

Product specification
Bill of Materials

Early audit
Prototype test and checks

Prototype development
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Chapter Twelve MRP and ERP

Week number

‘Item:x‘1‘2|3‘n‘5‘s‘7‘s|

‘lluar\lilv‘ ‘ | ‘ 100 ‘ ‘ ‘ ‘ 150
I
Assembly
Subassembly
Fabrication
Procurement ‘
|
1 2 3 4 5 6 7 8 9 10

Time period (weeks}

The quantities in a master schedule come from a number of different sources, including
customer orders, forecasts, and orders from warehouses to build up seasonal inventories.

The master schedule separates the planning horizon into a series of time periods or time
buckets, which are often expressed in weeks. However, the time buckets need not be of equal
length. In fact, the near-term portion of a master schedule may be in weeks, but later portions
may be in months or quarters. Usually, plans for those more distant time periods are more
tentative than near-term requirements.

Although a master production schedule has no set time period that it must cover, most
managers like to plan far enough into the future so they have some general idea of probable
upcoming demands for the near term. It is important, though, that the master schedule cover
the stacked or cumulative lead time necessary to produce the end items. This amounts to the
sum of the lead times that sequential phases of the production or assembly process require,
as illustrated in Figure 12.4, where a total of nine weeks of lead time is needed from ordering
parts and raw materials until final assembly is completed. Note that lead times include move
and wait times in addition to setup and run times.

The Bill of Materials

A bill of materials (BOM) contains a listing of all of the assemblies, subassemblies, parts,
and raw materials that are needed to produce one unit of a finished product. Thus, each fin-
ished product has its own bill of materials.

The listing in the bill of materials is hierarchical; it shows the quantity of each item
needed to complete one unit of its parent item. The nature of this aspect of a bill of materi-
als is clear when you consider a product structure tree, which provides a visual depiction
of the subassemblies and components needed to assemble a product. Figure 12.5 shows an
assembly diagram for a chair and a simple product structure tree for the chair. The end item
(in this case, the chair, the finished product) is shown at the top of the tree. Just beneath it
are the subassemblies, or major components, that must be put together to make up the end
item. Beneath each major component are the necessary lesser components. At each stage
moving down the tree are the components (parts, materials) needed to make one unit of the
next higher item in the tree.

A product structure tree is useful in illustrating how the bill of materials is used to deter-
mine the quantities of each of the ingredients (requirements) needed to obtain a desired num-
ber of end items. Items at the lowest levels of a tree often are raw materials or purchased parts,
while items at higher levels are typically assemblies or subassemblies. Product-structure trees
for items at the lowest levels are the concerns of suppliers.

Let’s consider the product structure tree shown in Figure 12.6. End item X is composed of
two Bs and one C. Moreover, each B requires three Ds and one E, and each D requires four
Es. Similarly, each C is made up of two Es and two Fs. These requirements are listed by level,

498
497

FIGURE 12.5
FIGURE 12.3

A master schedule for end item X structure tree for chair assembly
FIGURE 12.4
The p\anmng horizon must cover Bill of Materials
the cumulative lead time Level Quantity
0 Chair 1
1 Legassembly 1
2 legs 2
2 Cross bar 1
1 Seat 1
1 Backassemby 1
2 Side rails 2
2 Cross bar 1
2 Baksupports 3
FIGURE 12.6
A product structure tree for end
item X
Cumulative lead time
The sum of the lead times that
sequential phases of a process
require, from ordering of parts or
raw materials to completion of
final assembly.
Bill of materials (BOM)
One of the three primary inputs
of MRP; a listing of all of the
raw materials, parts, subassem-
blies, and assemblies needed to
produce one unit of a product.
Product structure tree
A visual depiction of the
requirements in a bill of malerials, EXAMPLE 1
where all components are listed
by levels. eXcel
mhho.com/stovansonizo
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Assembly diagram and product

Bill Of Materials (BOM) — Handout

Chapter Twelve MRP and ERP

Finished chair

Assembly
diagram
Bgoksupports
Front legs
[
= =7
o Cross
Cross =1 b
par
side fails
Product structure Chair
tree
Leg Seat Back
assembly assembly
legs2)  Cross side Cross Back
rails (2) bar  supports (3)
Level
0 x
1 B(2) c
2 Dp@ E E@ Fl2)
3 EW@

beginning with 0 for the end item. then 1 for the next level, and so on. The items at each
are components of the next level up and, as in a family tree, are parents of their respe
components. Note that the quantities of each item in the product structure tree refer only t
amounts needed to complete the assembly at the next higher level.

Use the information presented in Figure 12.6 to do the following:

a.  Determine the quantities of B, C, D, E, and F needed to assemble one X.
b.  Determine the quantities of these components that will be required to assemble 103
taking into account the quantities on hand (i.e., in inventory) of various components

Component On Hand
B 4
¢ 10
] 8
E 60

PDF

3 Min
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SOLUTION

B:2x1=2 B2 C1x1=

D:3x2=86 D(3) E1x2=2 E E:2x1

E2) F2x1=2 F2)

E:4x6 =24 E4)

Thus, one X will require

8: 2
C: 1
D 6
E 28 (Note that E occurs i tiree places, with requirements of 24 + 2 + 2 = 28)
F 2

b. 10X

(No lower-
B:2x10 =20 B2 C:1x10 =10 C level
-4 ~10 | components
1% 0 | required)

D:3x16 -48 DB E1x16-16 E E(2) Fi2)
-8
40 ‘
E4)
E: 4 x 40 =160
—60
100

Thus, given the amounts of on-hand inventory, 10 Xs will require

B 16
G 0
D: 40
E: 116
F 0

Determining total requirements is usually more complicated than Example 1 might sug-
gest. For one thing, many products have considerably more components. For another, the
issue of timing is essential (i.e., when must the components be ordered or made) and must
be included in the analysis. Finally, for a variety of reasons, some of the components/subas-
semblics may be on hand (i.c., currently in inventory). Conscquently, in determining total
requirements, the amounts on hand must be neffed out (i.e., subtracted from the apparent
requirements) to determine the true requirements as illustrated in Example 1.




Bill of Materials (BOM) — Micro Motor
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Bill of Materials (BOM)

torque otor
rotor transmission disk LevelO_ _ _ _ _ _ == e
shaft coil @ |Co||ectorcup| @@
stator
Level 1_ _ [ - 1T - - T1- -] —_
| Shaft[1] | I'\;gltgpﬁ? tralgrmlsjgion | Bearing[2] | | Col[1] |
disk [1]
/ Level2 1 "
collector cup m'y'[%‘%r ] Co[q%%rmv%ire
Level 3 =
- pearing
retaining collar
Electrical ironless micro-motor Electrical ironless micro-motor
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Bill of Materials (BOM) — Apple Airpods
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Bill of Materials (BOM) — Apple Airpods

k F 3
Ear bud Battery - 93mWh (2x) :fu 0
Mi h - \
4 ) icrophone 0 4 * 9|
° . Audio Codec e e
A~ \ ‘ 9"/

Battery — 1.52mWh(1x) Bgtteav
USB Cable |

4 Case - flip top
Charging case Antenna

k] Case - AirPod dock

[} Case - battery

51 Sync button

i} Case - wireless charging coil
¥l Case - logic board

;] Case - cable

] Case - inner assembly

(1] Case - housing

1} Case - charging port

P4 Ear bud - speaker driver/sensors/logic board
[&] Ear bud - antenna/battery
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Review of Assignment 1 — Goal & Tasks g

Goal: To better understand the company you analyze and the product you manage during 5 Mi
next 14 weeks. in

1) What is your company history and background?

2) What are the products, product families, and services
3) What are your company’s production site(s), suppliers, markets, warehouse, hubs, ...
4) What is the vertical integration level of your supply chain (value adding) network?

5) What are your company’s primary competitors?
6) What are the current and future (next five years) challenges
7) Present the following important items:

Value Adding Network (VAN)
Material and information flows
Hierarchical description of the Bill of Material (BoM) of your product
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