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Operations and supply chain management (OSCM) is a key element in the improvement in
productivity in business around the world. Establishing a competitive advantage through
operations requires an understanding of how the operations and supply chain functions con-
tribute to productivity growth. However, our intent in this book is to do more than just show
you what companies are doing to create a competitive advantage in the marketplace by con-
veying to you a set of skills and tools that you can actually apply.

Hot topics in business today that relate to operations and supply chain management are
reducing the cost of supply chain processes, integration and collaboration with customers and
suppliers, sustainability, and minimizing the long-term cost of products and processes. These
topics are studied in the book with up-to-date, high-level managerial material to clarify the
“big picture” of what these topics are and why they are so important to business today.

A significant feature of this book is the organization of each chapter by concise learning
objectives. Each objective relates to a block of knowledge that should be studied as a unit.
The objectives are carried through the end-of-chapter material that includes Concept Con-
nections, Discussion Questions, Objective Questions, and a Practice Exam. The material is
organized to ease understanding of each topic.

Success in OSCM requires a data-driven view of a firm’s business. Every chapter in the
book has analytic content that ties decisions to relevant data. Mathematical models are used
to structure the data for making decisions. Given the facts that are supported by data, success
in OSCM requires using a strategy that is consistent with the operations-related priorities of
a firm. Different approaches can often be used, and usually trade-offs related to cost-and-
flexibility-related criteria exist. Strategies are implemented through processes that define
exactly how things are done. Processes are executed over and over again as the firm conducts
business, so they must be designed to operate efficiently to minimize cost while meeting
quality-related standards. Great managers are analytic in their approach to decision making;
they understand and select the appropriate strategy, and then execute the strategy through
great processes. We develop this pattern throughout the topics in this book.

The reality of global customers, global suppliers, and global supply chains has made the
global firm recognize the importance of being both lean and green to ensure competitive-
ness. Applications that range from high-tech manufacturing to high-touch service are used
in the balanced treatment of the traditional topics of the field. Success for companies today
requires successfully managing the entire supply flow, from the sources of the firm, through
the value-added process of the firm, and on to the customers of the firm.

Each chapter includes information about how operations and supply chain—related prob-
lems are solved. There are concise treatments of the many decisions that need to be made in
designing, planning, and managing the operations of a business. Many spreadsheets are avail-
able from the book website to help clarify how these problems are quickly solved. We have
indicated those spreadsheets with an Excel icon in the margin.

OSCM should appeal to individuals who want to be directly involved in making products
or providing services. The entry-level operations specialist is the person who determines how
best to design, supply, and run the processes. Senior operations managers are responsible for
setting the strategic direction of the company from an operations and supply chain standpoint,
deciding what technologies should be used and where facilities should be located, purchasing
the resources needed, and managing the facilities that make the products or provide the ser-
vices. OSCM is an interesting mix of managing people and applying sophisticated technol-
ogy. The goal is to efficiently create wealth by supplying quality goods and services.



PREFACE

Features to aid in your understanding of the material include the following:

e OSCM at Work boxes provide short overviews of how leading-edge companies are
applying OSCM concepts today.

o Solved problems at the end of chapters to serve as models that can be reviewed prior to
attempting problems.

o Concept Connections section in each chapter that summarizes the concepts in each
learning objective, has definitions of the key terms, and lists the equations where
appropriate.

» Discussion questions that are designed to review concepts and show their applicability
in real-world settings. These are included in each chapter and organized by learning
objectives.

» Objective questions at the end of chapters that cover each concept and problem. These
are organized by the chapter learning objectives.

o Practice exam questions at the end of each chapter. These are special questions designed
to require a deeper understanding of the material in the chapter. They are similar to the
type of short-answer questions that might be given on a test.

o Answers to selected problems are in Appendix D.

o Available as a supplement to the book is the super-innovative Connect smart-learning
system. Connect includes LearnSmart, a study system that uses automated intelligent
drills to test and ensure your mastery of the material. Connect also includes PowerPoint
slide outlines of each chapter, Excel spreadsheets for the solved problems and other
examples, practice quizzes, ScreenCam tutorials, Internet links, and video segments that
illustrate the application of operations concepts in companies such as Xerox, Zappos,
Six Flags, Caterpillar, Burton Snowboards, Honda, Disney, Ford, and many others.

Our aim is to cover the latest and the most important issues facing OSCM managers, as
well as basic tools and techniques. We supply many examples of leading-edge companies and
practices and have done our best to make the book an interesting read and give you a competi-
tive advantage in your career.

We hope you enjoy it.

PLAN OF THE BOOK

This book is about methods to effectively produce and distribute the goods and services sold
by a company. To develop a better understanding of the field, this book is organized into five
major sections: Strategy, Products, and Capacity; Manufacturing and Service Processes; Sup-
ply Chain Processes; Supply and Demand Planning and Control; and Special Topics. In the
following paragraphs, we quickly describe the major topics in the book.

Strategy and sustainability are important and recurring topics in the book. Any company
must have a comprehensive business plan that is supported by a marketing strategy, operations
strategy, and financial strategy. It is essential for a company to ensure that the three strategies
support each other. Strategy is covered from a high-level view in Chapter 2 (Strategy), and
more details that relate to economies of scale and learning are covered in Chapters 5 and 6.

The lifeline of the company is a steady stream of innovative products that are offered to
the marketplace at the lowest cost possible. Design of Products and Services (Chapter 3)
includes a view of how products are designed in the context of having to actually produce and
distribute the product over its life cycle. The chapter includes material on how to manage and
analyze the economic impact of a stream of products that are developed over time. Projects
(Chapter 4) are used to implement change in a firm, be it a change in strategy, a new product
introduction, or a new process.

The second section of the book, titled Manufacturing and Service Processes, focuses on
the design of internal processes. Chapters 7 and 9 cover the unique characteristics of produc-
tion and service processes. Important technical material that relates to design activities is
covered in Chapters 8 (Facility Layout) and 10 (Waiting Line Analysis and Simulation).
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PREFACE

Chapter 11, Process Design and Analysis, is a nuts-and-bolts chapter on process flow
charting and static process analysis using some easily understood real-life examples.

An essential element of process design is quality. Six Sigma Quality is the topic of
Chapter 12. Here we cover total quality management concepts, Six Sigma tools, and ISO
9000 and 14000. Technical details covering all the statistical aspects of quality are in Chapter
13 (Statistical Quality Control).

The third section of the book, titled Supply Chain Processes, expands our focus to the
entire distribution system from the sourcing of material and other resources to the distri-
bution of products and services. We discuss the concepts behind lean manufacturing and
just-in-time processes in Chapter 14. These are ideas used by companies throughout the
world and are key drivers for efficient and quick-responding supply systems. Many different
transformation processes are needed to put together a supply chain. There are critical deci-
sions such as: Where should we locate our facility? What equipment should we buy or lease?
Should we outsource work or do it in-house? These are the topics of Chapters 15 and 16 that
relate to sourcing, procurement, location of facilities, and distribution. All of these decisions
have a direct financial impact on the firm.

Section Four, titled Supply and Demand Planning and Control, covers the techniques
required to actually run the system. This is at the heart of OSCM. The basic building blocks
are Forecasting (Chapter 18), Sales and Operations Planning (Chapter 19), Inventory Man-
agement (Chapter 20), Material Requirements Planning (Chapter 21), and Workcenter
Scheduling (Chapter 22). These daily processes are often partially automated with computer
information systems. Coverage of Enterprise Resource Planning Systems is the topic of
Chapter 17.

In the final section of the book, titled Special Topics, we show how the concepts in the
book are applied to special business situations. Here we have selected two types of busi-
nesses, Health Care (Chapter 24) and Operations Consulting (Chapter 25). We know that
many of you may be interested in working for hospitals and similar specialized care facilities,
a growing segment of the world economy. In addition, we know that many of those interested
in OSCM are also interested in consulting as a profession.

Making fact-based decisions is what OSCM is all about, so this book features extensive
coverage of decision-making approaches and tools. One useful way to categorize decisions
is by the length of the planning horizon, or the period of time that the decision maker must
consider. For example, building a new plant would be a long-term decision that a firm would
need to be happy with for 10 to 15 years into the future. At the other extreme, a decision
about how much inventory for a particular item should be ordered for tomorrow typically has
a much shorter planning horizon of a few months or, in many cases, only a few days. Such
short-term decisions are usually automated using computer programs. In the intermediate
term are decisions that a company needs to live with for only 3 to 12 months. Often these
decisions correspond to yearly model changes and seasonal business cycles.

As you can see from this discussion, this material is all interrelated. A company’s strategy
dictates how operations are designed. The design of the operation dictates how it needs to be
managed. Finally, because businesses are constantly being presented with new opportunities
through new markets, products, and technologies, a business needs to be very good at manag-
ing change.
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NOTE TO INSTRUCTORS

DISCUSSION OF FIFTEENTH EDITION REVISIONS

XX

The revisions to the fifteenth edition are a refinement of major changes made in the last
edition. Each chapter is organized around a short set of learning objectives. These learning
objectives define the major sections of each chapter. A complete set of Discussion Questions
together with Objective Questions, which include concepts and problems, are included.

The many questions now included in each chapter are all available for use in Connect, the
automated assignment grading system available to adopters of the book.

Much work has been put into Connect to make it an easy to use and reliable tool. The
Objective Question problems are available and many have both static versions (these are iden-
tical to the problem in the book) and scenario versions. In the scenario versions of the prob-
lem, the parameters have been changed, but the problem is essentially the same, thus allowing
students to see different examples of the same problem. The instructor can select predefined
or set up custom problem sets that students can complete. These are automatically graded
with the results available in a spreadsheet that can be easily downloaded by the instructor.
There are many options for how these problem sets can be used, such as allowing the students
multiple tries, giving the students help, and timed exams.

In this edition, we have increased our focus on supply chain analytics. Supply chain analyt-
ics involve the analysis of data to better solve business problems. We recognize that this is
not really a new concept because data has always been used to solve business problems. But
what is new is the reality that there is so much more data now available for decision making.

In the past, most analysis involved the generation of standard and ad hoc reports that sum-
marized the current state of the firm. Software allowed query and “drill down” analysis to
the level of the individual transaction, useful features for understanding what happened in the
past. Decision making was typically left to the decision maker, based on their judgment or
simply because they were aware of the rules. The new “analytics” movement takes this to a
new level using statistical analysis, forecasting to extrapolate what to expect in the future, and
even optimization, possibly in real time, to support decisions.

In this edition, our goal is to capture this spirit of using integrated analytic and strategic
criteria in making operations and supply chain decisions. We have done this in two major
ways. First, we have reorganized the material in the book by integrating the strategic and
analytic material. Next, we have refined our series of 11 Analytics Exercises spread through-
out the chapters. In this edition, many small changes designed to increase clarity, simplify
assumptions, and make the exercises better learning tools have been made.

These new Analytics Exercises use settings that are modern and familiar to students taking
the course. They include Starbucks, cell phones, notebook computers, Taco Bell Restaurant,
Toyota, a retail website-based company, and industrial products that are sourced from China/
Taiwan and sold globally. The book has been reorganized into five major sections: Strategy,
Products, and Capacity; Manufacturing and Service Processes; Supply Chain Processes; Sup-
ply and Demand Planning and Control; and Special Topics. Our strategy is to weave analytics
into the managerial material so students see the important role of data analysis in making
operations and supply chain management decisions.

In the first section, Strategy, Products, and Capacity, our chapters cover Strategy, the
Design of Products and Services, Project Management, Strategic Capacity Management, and
Learning Curves. The key themes of operations strategy, product design to support the strat-
egy, and strategic capacity are a good foundation for learning about operations and supply
chain management. Because most strategic plans are implemented using projects, we include
this topic in the first section as well. In the project management chapter, we introduce a good
amount of material on product design through examples and exercises, emphasizing the stra-
tegic importance of these projects to the success of the firm.
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The second section, Manufacturing and Service Processes, gets into the nuts and bolts of
operations management. The section introduces the ways manufacturing and service systems
are organized and includes new Analytics Exercises for assembly line design and queuing.
The Six Sigma and Statistical Quality Control chapters cover topics that would be appropri-
ate for a green-belt program and include good coverage of the popular value-stream mapping
technique.

The third section, Supply Chain Processes, discusses processes that source material
for internal operations and then distribute products to the customers. The analytic models
involved with location/transportation are included here. The topics are tied together in the
Lean Supply Chain chapter, which now stresses the cost versus disruption risk trade-offs that
are involved in such tactics as single sourcing and just-in-time inventory.

The fourth section, Supply and Demand Planning and Control, covers the techniques
typically implemented in Enterprise Resource Planning Systems. These include Forecasting,
Sales and Operations Planning, Inventory Management, Material Requirements Planning, and
Workcenter Scheduling. We also include a chapter on the Theory of Constraints, a set of
thought-provoking concepts.

Finally, the fifth section, titled Special Topics, covers two industries where operations and
supply chain management concepts are being applied with great success. The first is health
care, with the majority of our material on hospital and special care facilities. We also discuss
operations consulting because this is an area where many of our students find jobs.

The following are a list of the major revisions in selected chapters:

e Chapter 1 Introduction—The opening vignette has been changed to highlight “Effi-
ciency at Southwest Airlines.” Exhibit 1.4 the “Good-Services Continuum” has been
changed to make it more relevant to today. A number of new key terms were added that
relate to major concepts that define OSCM. These are from the timeline. Exhibit 1.7
has been updated and is now a comparison of Toyota, GM, and Ford.

o Chapter 2 Strategy—The new opening vignette features the innovative car company
Tesla Motors. Exhibit 2.2 “Formulating an Operations and Supply Chain Strategy” is
new. A new definition of the key term order winner now indicates that there can be
more than one order winner. Exhibit 2.4 “Risk Mitigation Strategies” has been updated.

e Chapter 3 Design of Products and Services—The opening vignette has been updated. It
still features IDEO but now captures their new process, Overlapping Thought Spaces.
Tesla has been added as an example of an innovative and highly successful company.
Exhibit 3.7 (“Process Alternatives for a Family Restaurant”) has been updated to be
more in tune with today. Exhibit 3.11 has been replaced with measures related to prod-
uct development success, focusing on the terms: time-to-market, productivity, and
quality. These terms have all been changed to keywords.

o Chapter 4 Project Management—The opening vignette that describes how a Chinese
construction company builds 30-story hotels in only 15 days was updated.

o Chapter 5 Strategic Capacity Management—The opening vignette was updated.
Rewrote Example 5.1 to explain how this planning example fits into a hierarchical plan-
ning process. Also, clarified some terminology.

o Chapter 6 Learning Curves—The opening vignette was updated.

o Chapter 8 Facility Layout—The opening vignette was updated. The description of
assembly line task times was updated to reflect the usual focus on labor task time. Effi-
ciency calculation was also updated to reflect this. The Retail Service Layout section
was rewritten and updated to reflect current trends. The Analytic Exercise discussion
questions were updated for clarity.

e Chapter 9 Service Processes—The opening vignette was updated. Exhibit 9.4 was
updated to reflect current thought. Updated material on service guarantees. Updated
examples to reflect current times. The “Three Contrasting Service Design” section was
extensively rewritten to reflect current thought.

o Chapter 10 Waiting Line Analysis and Simulation—The opening vignette was completely
rewritten. The “Waiting Line Problem” section was rewritten. The new Exhibit 10.9
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for multi-server (Model 3) analysis now includes many more values. This is needed to
support the Connect scenario-based problems.

o Chapter 11 Process Design and Analysis (title changed)—A new opening vignette was
added featuring Amazon Air Prime. In Example 11.2, the solution was rewritten and
clarified. The material describing cycle time and flow time was rewritten and clarified.
Object question 21 was rewritten to clarify assumptions.

o Chapter 12 Sigma Quality—Here, a new case “Tesla’s Quality Challenge” was added.
This replaced the old Toyota case.

o Chapter 13 Statistical Quality Control—The notation for the standard deviation (Sc)
for the c-chart was changed from Sp to Sc to prevent any confusion with Sp, the stan-
dard deviation for the p-chart. The “Hot Shot Plastics Company” was changed to an
analytics exercise. “Quality Management—Toyota” was also changed to an analytics
exercise.

e Chapter 14 Lean Supply Chains—The section that describes “minimized setup time”
was rewritten.

o Chapter 15 Logistics, Distribution, and Transportation—The opening vignette was
rewritten to reflect the current status and thoughts related to the Panama Canal project.
Many other updates have been made to make the material up-to-date. The OSCM at
Work box about Boeing was rewritten.

o Chapter 16 Global Sourcing and Procurement—Exhibit 16.6 was rewritten and updated
to current thought.

o Chapter 17 Enterprise Resource Planning Systems—Updated OSCM at Work box
titled Open Information Warehouse. Updated “Supply Chain Council” section to show
current association with APICS.

o Chapter 18 Forecasting—Changed the definition of MAPE and how it is calculated. It
is the average of the percent errors associated with each forecast. This does not impact
any problems, but it does impact the analytics exercise section (only slightly) at the end
of the chapter.

e Chapter 20 Inventory Management—Here the exhibits in Bigl 0Sweaters were updated
to make them clearer.

o Chapters 23 Theory of Constraints—Updated Eli Goldratt’s Theory of Constraints sec-
tion to reflect current thinking. The Lahey Clinical OSCM at Work box was removed.

o Chapter 24 Health Care—Exhibit 24.2 was updated and Exhibit 24.6 was replaced
with better material. Exhibit 24.7 was updated. The description of DRGs was updated.
Exhibit 24.8 was removed and its material was inserted into the text.

F. Robert Jacobs
July 2016
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W G Tegrity Campus is a service that makes class time available 24/7
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students to review as they study and complete assignments. With a simple one-click start-and-
stop process, you capture all computer screens and corresponding audio. Students can replay
any part of any class with easy-to-use browser-based viewing on a PC or Mac.

Educators know that the more students can see, hear, and experience class resources, the
better they learn. In fact, studies prove it. With Tegrity Campus, students quickly recall key
moments by using Tegrity Campus’s unique search feature. This helps students efficiently
find what they need, when they need it, across an entire semester of class recordings. Help
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ASSURANCE OF LEARNING READY

Many educational institutions today are focused on the notion of assurance of learning, an
important element of some accreditation standards. Operations and Supply Chain Manage-
ment is designed specifically to support your assurance of learning initiatives with a simple,
yet powerful solution.

Each test bank question for Operations and Supply Chain Management maps to a specific
chapter learning objective listed in the text. You can use our test bank software, EZ Test and
EZ Test Online, or Connect Operations Management to easily query for learning objectives
that will directly relate to the learning objectives for your course. You can then use the report-
ing features of EZ Test to aggregate student results in a similar fashion, making the learning
of data simple and easy.

MCGRAW-HILL CUSTOMER CARE
CONTACT INFORMATION

At McGraw-Hill, we understand that getting the most from new technology can be chal-
lenging. That’s why our services don’t stop after you purchase our products. You can e-mail
our Product Specialists 24 hours a day to get product-training online. Or you can search our
knowledge bank of Frequently Asked Questions on our support website. For Customer Sup-
port, call 800-331-5094 or visit www.mhhe.com/support. One of our Technical Support
Analysts will be able to assist you in a timely fashion.
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OSCM AT WORK

Remote Doctor Consultation!

You broke your ankle playing tennis yesterday afternoon.
What a mess—the whole joint dislocated and three broken
bones. The doctor says that it might be a year before you
are back to normal. Your surgery was performed last night.
No pain right now, but the medication coming through that
tube connected to your arm may be the reason for that.
The doctor wanted to get the surgery done last night
since he was leaving for vacation early this morning. Just
prior to going under the knife, he assured you that every-
thing would be fine and that he would talk to you in the
morning. He is 700 miles away by now, so how could this be?

The Remote Presence Robot (RP-7) from InTouch Health is a
mobile telemedicine unit that connects physicians and specialists
with patients and other doctors in real time through computers
equipped with cameras and microphones.

© Patrick Farrell/Miami Herald/MCT/Getty Images

The nurse comes in and asks how things are going.
She says the doctor wants to talk and asks if | am up for that.
“Sure,” | say, but | am still unsure how this can be done. “No
problem, I'll be right in with the doctor” says the nurse. The
nurse rolls in a device like | had never seen before. It looks to
be a little over 5 feet high and has a computer monitor on top.

| hear a voice say, “Hi, how are you doing?” | look up
and sure enough there is my doctor on the screen. He tells
me about how well the surgery went. He describes how he
put a plate in my ankle and seven screws to hold everything
together. He explains that it is going to take time for all of this
to heal and that after six months he would probably do another
surgical procedure and take the plate and screws out. It is all
part of the process. He said he would check in with me again
tomorrow morning and that it might be four or five days before
| could leave the hospital. Also, | should let the nurses know if |
am feeling any pain. He assured me that he was connected to
the gadget through an app and that the nurses could contact
him quickly, even better than if he were at the local office.

This type of electronic physician assistant gives the
doctor direct access to current data related to the patient—
heart rate, blood pressure, sleep and active periods, and
current drugs being administered. In many ways, this is even
better than the old way of doing hospital rounds. Everything
is at the doctor’s finger tips; the information is in real-time
and accurate.

The “Remote Presence Robot” is a reality and is being
used by many hospitals today. Physician-to-patient commu-
nication is now possible regardless of whether a physician
is out of town or out of the country. Doctors can now make
rounds off-site or from their office any time of the day via an
app on the physician’s cell phone. Patients are still monitored
by the hospital nursing staff, but now they have a direct link to
the doctor via the app with real-time ability to communicate.

Many patients are impressed with the new technology
as it gives doctors the ability to provide better coverage to
patients, rather than everything being done face-to-face.
For example, the doctor is now able to connect and see the
patient when family members are visiting. This is so much bet-
ter when the need to communicate with the family is critical.

OSCM at Work Boxes

A

The boxes provide examples
or expansions of the topics
presented by highlighting
leading companies practicing
new, breakthrough ways to
run their operations. Examples
include:

» Efficiency: It’s the Details
That Count, Chapter 1

o What’s It Like Working on an
Assembly Line?, Chapter 8

o J.D. Power and Associates
Initial Quality Study of New
Cars, Chapter 12

e Mr. Rounder Is On-Call
at Hackensack University
Medical Center, Chapter 24
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Photos and Exhibits

Over 60 photos and 200
exhibits are included in the
text to enhance the visual
appeal and clarify text
discussions. Many of the
photos illustrate additional
examples of companies that
utilize the operations and
supply chain concepts in their
business.
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Solved Problems

Representative problems
are placed at the end of

e T appropriate chapters. Each

American Vending Inc. (AVI) supplies vended food to a large university. Because stuc includes a worked-out
kick the machines out of anger and frustration, management has a constant repair pro solution s giving students
ma.chmes break down on an average of three per hour, and the breakflowns are distri a review before solvin g
Poisson manner. Downtime costs the company $25 per hour per machine, and each m:
worker gets $16 per hour. One worker can service machines at an average rate of five
distributed exponentially; two workers working together can service seven per hour, «
exponentially; and a team of three workers can do eight per hour, distributed exponer
What is the optimal maintenance crew size for servicing the machines?

problems on their own.

Solution
Case I—One worker:

A = 3/hour Poisson, p = 5/hour exponential
The average number of machines in the system is

— A — 3 —2—1 i
LS_,“_/l_S_S_z_l/zmachmes

Downtime cost is $25 x 1.5 = $37.50 per hour; repair cost is $16.00 per hour; and
per hour for 1 worker is $37.50 + $16.00 = $53.50.

Concept Connections

The Concept Connections grid appears at the end of every chapter. This tool
draws students’ attention to the main points, key terms, and formulas for
each learning objective. The organization of the Concept Connections gives
students a quick and effective reference when applying the chapter content.

A

Concept Connections

LO 10-1 Understand what a waiting line problem is.

Summary

o The study of waiting in line is the essence of this prob- e Queuing theory assumes that customers arrive
lem. Queuing theory is the mathematical analysis of ing to a Poisson arrival distribution and ar
the waiting line. according to an exponential service time dist

e A queuing (or waiting line) system is composed of These are specific probability distributions tt
three major parts: (1) the customers arriving to the match well with actual situations.

system, (2) the servicing of the customers, and (3)
how customers exit the system.

Key Terms

Queues A line of waiting persons, jobs, things, or the Exponential distribution A probability distributi
like. ciated with the time between arrivals.

Queuing system A process where customers wait in line Poisson distribution Probability distribution for
for service. number of arrivals during each time period.
Arrival rate The expected number of customers that Service rate The number of customers a server «

arrive each period. handle during a given time period.
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Practice Exams

The Practice Exams are designed to allow students to see how well they
understand the material using a format that is similar to what they might see
in an exam. This feature includes many straightforward review questions, but
also has a selection that tests for mastery and integration/application level
understanding, i.e., the kind of questions that make an exam challenging. The
practice exams include short answers at the bottom so students can see how
well they have answered the questions.

Practice Exam

Answer the following questions. Answers are listed at the
end of this section.

1.

The queuing models assume that customers are
served in what order?

In most cases, if a firm increases its service capac-
ity by 10 percent, it would expect waiting times to
be reduced by what percentage? Assume customer
arrivals and service times are random.

2. Consider two identical queuing systems except for 7. An ice cream stand has a single window and one
the service time distribution. In the first system, the employee to serve customers. During their busy sea-
service time is random and Poisson distributed. The son, 30 customers arrive each hour, on average. It
service time is constant in the second system. How takes 1.5 minutes, on average, to serve a customer.
would the waiting time differ in the two systems? What is the utilization of the employee?

3. What is the average utilization of the servers in a sys- 8. How long would customers have to wait in line, on
tem that has three servers? On average, 15 custom- average, at the ice cream shop discussed in question 7?
ers arrive every 15 minutes. It takes a server exactly 9. Random service times can be modeled by this.
three minutes to wait on each customer. 10. A bank teller takes 2.4 minutes, on average, to serve

4. What is the expected waiting time for the system a customer. What would be the hourly service rate
described in question 3? used in the queuing formulas?

5. Firms that desire high service levels where custom- 11. There are three teller windows in the bank described

ers have short wait times should target server utiliza-
tion levels at no more than this percentage.

in the prior question. On average, 60 customers per
hour arrive at the bank. What will be the average
number of customers in line at the bank?
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Strategy, Products,
and Capacity

1. Introduction

2. Strategy

3. Design of Products and Services
4. Project Management

5. Strategic Capacity Management

6. Learning Curves

SECTION
ONE

TWENTY-FIRST-CENTURY OPERATIONS
AND SUPPLY CHAIN MANAGEMENT

Managing a modern supply chain involves special-
ists in manufacturing, purchasing, and distribution,
of course. However, today it is also vital to the work
of chief financial officers, chief information officers,
operations and customer service executives, and
chief executives. Changes in operations and supply
management have been truly revolutionary, and the
pace of progress shows no sign of slowing.

In the first section of Operations and Supply
Chain Management, we lay a foundation for under-
standing the dynamic field of operations and sup-
ply management. This book is about designing and
operating processes that deliver a firm’s goods
and services in a manner that matches customers’
expectations.






