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Dell. 70, 107, 146-147, 378

Delphi nethod, 251, 252

Delta Airlines, 148, 462

Delta Automotive, 391

Demand
capacity, managing by

shifting and
stimulating. 274
VS, capacity problem
structure, 264
fixed-quantity systems
(FQS) and, 341
nature of, 336
seasonal and complementary
goods and services, 270
uncertain demand in a fixed-
order-quantity system,
347--350

Demand chain. 237

Demand constraints, 638

Demand management, 412

Demand phuming. See

Forecasting and demand
planning

Demand to a capacity measure,

454

Dematerialization, 91

Deming cycle, 492

Deming’s 14 Points. 492, 493

Deming. \v. Edwards. 489. 492.

493
Dental office procedures
problem, 267

Dependent demand. 336. 429

Descriptive statistics. 39
frequency distribution. 608
histogram, 608
mean. 607
median. 607

range. 607
standard deviation, 608
variance, 608
Design, 21
Design for Environment
(DfE). 121
Design for manufacturability
(DFM), 116, 120
Dick’ Sporting Goods, ] 08
Digital content, in
supply chain
design, 143. 145, J55
DIRECTY 236
Disaggregation, 408-410
example of, 427
in manufacturing, 427-436
master production schedule
MPS), 427--429
materials requirements
planning
(MRP). 429-430
for service
organizations. 411
time phasing and lot sizing.
430-436
Discrete metric, 528
Discrete probability
distributions. 611-613
Discrete uniform
distribution, 65i
Diseconomies of scale. :26-1
Dispatching, 469
Distribution centers
(DC), 19,348
Diversity. at :\ifcDonald's
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Enterprise resource planning
(ERP) systems, 85, 333,
411--412
Environmentally preferable
purchasing (EPP). 334
Environment:tl
sustainabilitv. 22, 69
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External measures, 40--41
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Manufacturing workstation
lavout, 209

Margate Hospital, 370

Mard nal economic analysis.
353
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Market analysis. 126

I'larket introduction and
deployment. 109-110

\larket measures, 33-34

Marketplace evaluation. 110

Marriott Corporation. 60. 521
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\lass customization. 66
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(IPS). 427--429
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Matlacha Bridge. 575
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Measurement. 32
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Merkle Pharmacies. 343-347
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MetL.ife. 379
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Microsoft. 36. 151

Microsoft Project, 577
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Center. 484-487

Miller Chemicals. 38

\linimum cost strategy, 414-
415. 421

Mistake-proofing processes,
189-191

Mixing workstation, 183

Mobil Oil Corporation. 469

Moments of truth, 6

Moneyball, 44

Monster.com. 91, 108

\lonte-Carlo simulation
models, 655

Most probable time, 590

Motion, waste in, 548

Motorola, 148, 490. 496

Moving average (MA)

forecast, 242
template. 245, 246

MRP explosion, 431. 434. 435

Multinational
enterprise, 70, 141

"Viultiple linear regression
model. 247
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Multiple product production
planing, 424427

Multiple queue, 300

Multiple regression. 617

Multiple server queuing
model. 30-1-305.
65:2-654

\lultisite management. 156
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Nanotechnoloy/, 87, %8

Nashua Corporation, 561

National Association of
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National Car Rental, 235. 274.
276

Nestle, 410
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Netflix. S9

Net promoter score (NPS). 524

News,-endor problem. 353

Nike. 144,145. 147,375

Nissan. 264

Nodes, 578

Noise. 238

Nokia Corp.. 374

Non-bottleneck work
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Nondurable good. 5

Nonlinear trend patters, 238

Nonnegativity constraints,
633

Nonphysical constraint. 310

Nordstrom. 146

Normal distribution, 615-616

Normal time, 216

North American Free Trade
Agreement. 389

Norther lllinois University,
462

Norton, David. 46

Numerical control (NC), 86

Nurse scheduling. 451, 452
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Objective function. 631

Occupational Safety and Health
Administration (OSHA),
38.221

Offshoring. in supply chain
design, 151-153

Old Nawy. 156

Olympic- Games. 572, 573

OM. See Operations
management (OM)

On Demand Books LL.C, 558

Operating rooms, 431

Operational efficiency.
measurements of. 37

Operational excellence, 73, 74

Operational structure, 142

Opertions design choices, 71

Operations. in Baldrige Per-
formance Excellence
program, 45

Operitions management (OW),
2-26
analytics. 38-43
case study, 30
customer benefit
package, 8-11
goods aud services, 5-7
history of. 20-24
introduction to. 3-4
professional websites, 25
using capacity measures in.
269-270
value. concept of. 8
in the workplace. 3-4
Operations managers. 3, 4
Operations scheduling.
451-473
applications and approaches,
453-461
appointment systems, 461
case study, 483-486
introduction to, 452
job shop scheduling.
dispatching rules for,
468-469
overview of. 452-453
schedule monitoring and
control, 472-473
sequencing, 462-468
sequencing, Excel template
for, 467-468
sequencing rules, 465-466
staffscheduling, 454-455
vehicle routing and
scheduling. 473-476
Operations strategy, 59-77
case study, 80-81
competitive advantage, 60
competitive priorities, 48,
63-66. 126
customer needs and wants,
60-6]
framework for, 71-76
global supply chains, 70-71
goods and services,
evaluating. 61-63
atMcDonald's Corporation,
72-76
overview of, 6&59
strategic planning, 66-71
sustainability, 69-70
Optimal solution, 631
Optimistic tine, 590
Optimization models, 631
muiltiple product production
planning apacity,
424427
process selection models.
423-424
product mix models,
422-423
Option goods and services, 175
Oracle, 412
Order amplification, 382, 383
Ordering costs, 334
Order inventory, 342
Order qualifiers, 61
Order winners, 6l

Orgaizational performance,
44-50
Out of control. 525
Outsourcing, 143. 148, 155
Outsourcing decisions, 627-628
Overall mean, 528
Overbooking. 274, 275, 461
Overproduction, 547
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Parallel system, 116
Parent item, 429
Pareto diagrams, 504, 505
Pareto principle, 337
Pareto. Vilfredo. 504
Patents, 7
Pathway. 180
p-charts, 531-532
Pepsi, 121
Performance
measurement. 32-51
analytics in operations
management. 38-43
case study, 56
customer and market
measures, 33-34
designing measurements
systems in
operations, 43-44
financial measures, 32-33
flexibility, 33. 35-36
innovation and learning. 33,
36--37
linking internal and external
measures, 40-41
for managing sports
teams, 44
organizational performance,
models, 44-50
productivity, 33
productivity and operational
efficiency, 37
quality, 33-35
in supply chain design, 142,
143,155
in supply chains, 387-394
sustainability, 33, 37-38
time, 33, 35
types of, 32--38
Periodic order quantity (1'0Q),
435-436
Peripheral goods or serices,
8,274
Pessimistic time, 590
Pharmaceutical Manufacturers
Association, 393
Pharmacy outcomes, 546
Physical constraint. 310
Pipeline inventory, 391
Pipelines. 381
Pizza kitchen, workplace design
and product layout, 208,
219-223
Place. in customer benefit
package design and
configuration, 107



Planned order receipt
(I'OHcc). 431
Planned order release
(PORel). 431
Planning
examples of, 5
horizon. 237
Poisson Distribution. 614
Poka-yoke, 190
Poka-yoke (mistake proofing).
508,524
Politics, in EPIC
framework, 160
Population, 607
Postponement, 147
Postproduction services, 16-1i
p-Percent learning curve, 276
Pre- and postproduction ser-
vices framework, 16-1i
Precedence network. 213
Precision tolerances. 115
Preemployment physical
examinations, 535
Prescriptions, 526
Prevention costs, 501
Primary good or service, 8
Probability
definition, 611
density function, 612
discrete probability
distributions. 611-613
distribution. 611
expected value, 613
normal distribution,
615-616
Poisson Distribution, 614
Process
definition. 12
types of, 177-179
Process analysis, 28i--329
case studies, 325-329
Little's law; 296-299
process throughput
and bottlenecks,
290-295
queueing processes,
306--309
resource utilization.
288-290
theory of constraints.
310--314
waiting lines (sec Waiting
lines)
Process boundary, 185
Process capability. 535-538
Process capability index.
536-538
Process capability study, 535
Process choice decisions.
175-179
Process design. 3. i. 183-189
Process improvement.
192-193
Processing. 548
Processing time, 35
Process innovations in
restaunmts. 91
Process lyout, 206. 215

Process map (flowchart), 184-
. 186,503
Procrss selection. design, and
analysis
case studies. 199-201
mistake-proofing processes,
189-191
process improvement,
192-193
Process selection, design. and
improvement, 174-202
process choice decisions,
1iS-179
process design, 183-189
product-process matrix,
179-180
service-positioning matrix,
180--182
Process selection optimization
models, 23-424
Process throughput and
bottlenecks, 290-295
Procter & Gamble (P&G). 141,
146,313.383.386,408
Procurement, 377--378
Production defects. 548
Production planning problem,
632-633
Production process, 183
Production-rate changes, 412
Productivity. measurements of;
33,31
Product layout
assembly-line balancing.
209-212
design of. 208-215
line-balancing approaches,
212-215
rs. other layout patterns.
207
for a pizza kitchen, 208
for wine manufacturer, 205
Product life cycle. Lii
Product mix optimization mod-
els, 422--423
Product-process
matrix, 179-180
Product simplification. 116
Profitability. 65
Profitability malysis. 626-62i
Profitable growth. at
McDonald's
Corporation. 14
Progressive automobile
insurance. 68
Projected on-hand inventory
(POii). 131-432
Project Evaluation and Review
Technique (PERT).
589-590
Project management, 572-592
activities and precedence
relationships, 518
case study, 602-605
closing, 575
defiuition of. 513
examples of in different
functional aress, 574

factors for successful
projects, 576
in marketing research, 5i6
organizational structure,
575576
organizing. 574
penalties for poor
management, 575
planning, 574
project control, 577,
582-584
project definition..5i6-5i8
project scheduling with the
critical path method.
578-562
resource planning. 5iG, 578
roles of project manager and
team members, 575
scheduling. 577
SCope of, 574--576
software for. 577. 582
techniques for planning,
scheduling. and
controlling projects.
576-584
time/cost trn<le-olTs,
585-589
uncertainty in. 589-591
ProjectiManagement Institute.
513
Project network. 578
Projects. 177. 573
Promotion. 2i.J
PRO-TEC Coating Comp.any,
48
Prototype testing. 109
Provider-routed services. 181
Pull systems, 146--147, 557
Purchasing. 316--3i8
Push-pull boundary. 147
Push systems. 146-141. 551

Q

Quality. See also Quality control
and SPC: Quality
management

competitive priorities, 64-65
continuous
improvement, 552
definition of. 490
examples of 5
goois and services,
effect ou. |
interlinking model
ofquality and
profitability. 65
in lean operating systems.
549-554

measurements of. 34 - 35

Quality at the souree, 522523
Quality control and SPC
case study; 543--544
control charts. 527-532
definition of. 522
introduction to. 522
process capability, 535-535

quality control systems,
522524
in services, 524
wvariation and statistical
process control (SPC).
524527
Quality function deplgment
(QFD). 110-112
Quality Improvement
Strategies, $8-509
Quality Is Free (Crosby), 493
Quality management, 4,
488509
breakthrough
improvement, 509
case study. 515520
cost-of-quality
measurement, 501-503
creating through design and
manufacturing, 490
definition of. 459
GAP model. 49195 -4
influential leaders. 492-494
introduction to. .J89
1SO 9000. -195--.J96
Kaizen, 508
poka-yoke (mistake
proofiug)..508
role of quality
managers.491
root cause analysis,
506-508
Seven QC Tools, 503-508
Six Sigma, 496501
understanding quality,
J89-492
Quality of conformance. 490
Quality revolution. 21
Quality systemstandards, 496
Quantity discount model.
inventory, 345347
Queue. 299
Queue chamcteristics.
6-15-6-16
Queue discipline, 645, 646
Queueing processes. 306-309
Queueing system, 299
Queueing theory. 301
Queue lime. 35
Queuing behavior, 646-647
Queuing model performance
metrics
for an airport check-in
process, 6-18-651
excel template for single
server queuing, 651-652
single sen er queuing
model, 647-648
Queuing systems
customer characteristics,
645
qleue characteristics,
6-45-6-46
quete discipline, 646
queuing beh.wior. 6-16-6Ji
service characteristics, 645
system configurition, 646
Que Vision. 472
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Radio-frequency identification
(RFID), 84, 290. 333
Rail transport. 380
Random numbers, 656-658
Random variable. 611
Random variates, 656-655
Randomwvariation. 238
Rapido Burrito. 56
Raw materials, conponent
parts. subassemblies. and
supplies. 332
ReCellu\ar Ine.. 69
Recognition and reward, 125
Recycling manufactured
goods, 396
Reengineering. 192
Refurbish manufactured
goods.396
Regional location decisions, 159
Regression analysis. 246-250,
617-618
Regression methods, 241
Reichhe\d. Fred. 524
Reliability. 34 115. 490
Remanufacturing manufactured
goods. 397
Reneging. 646
Rent the Runway, 330. 331
Reorder point. 340, 349
Repairing manufactured
goods, 396
Replenishment level. 350
Reservations, 274
Reshoring. 153
Reshoring Iniliati,e. 153
Resource management.
407-437
aggregate planning options,
412--413
aggregate production
planning strategies,
4142
capacity requirements
planning (CRP), 437
case study. 447-450
delinition of, 408
disaggregation in
manufacturing. 427--436
enterprise resource planning
(ERP) systems. 411-412
introduction to, 408
optimization models,
422327
resource planning
framework for goods and
services. 408-412
resource planning in service
organizations, 410-411
Resource planning framework
for goods and services,
408-412
Resource utilization. 288-290
Responsiveness, 34, 387,
490-491
Responsive supply chains.
145-146
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Restaurant order fulfiliment
process, 292-294

Restaurant order posting and
fulfillment process. 187

Results, in Baldrige
Performarce Excellence
program, 45

Return facilitators. 386

Reuselrescll mannfactured
goods, 396

Re,enne management system
RIIS). 275

Reverse logistics. 396-398

Risk management. 143, 144,
383-385

Ritz-Carlton Hotel
Company, 37, 124

RoboJet Car Wash, 102--104

Robot, 86

Rocker industries (RI).
447 —9 44

Rolls-Royce, 151

Romard Electronics, 425-427

RonaldMcDonald House
Charities, 76

Root cause analysis, 506-508

Root mean square error
(RMSE).240

Rowecamp, Jean, 451

Royal Caribbean Cruise
Lines, 276

Run charts. 504

S

Safety capacity, 265

Safety in the workplace,
221-222

Safety stock, 347--350

Safety stock inventory, 333

Sales vs. time chart, 250

Sample. 607

Sample size, 534-535, 610-611

Sampling. 610-611

Sampling frequency, 534

Samsung. 375

SAP. 412

Satellite television, 236

Satmetrix, 524

Scalability. 91

Saatter diagrams, 506

Schedu\eAnywhere, 454

Scheduled or planned receipts
(S/PH), 431

Schedules, 572

Scheduling. 4, 5, 452--453.
Sec also Operations
scheduling

Scott Audio Systems. 356

Search attributes. 61

Sears, 397

Seasonal demand, 270, 2T1

Seasonal patterns, 2.38

Self-managed teams (SMTs), 22

Sequencing, 452453, 462

boarding sequencing, 462
definition of, 452

excel template for, 467--465
job shop scheduling -
dispatching rules for,
468-4169
rules for. 465-466
single processor. 462-464
two-resource sequencmg
problem, 470-471
Serial system, 116
Service blueprints, 185
Serice characteristics, 645
Service-delivery systemdesign,
121-123, 127
Service-encounter activity
sequence, 182
Service encounters, 6, i,
128-129
Service failures, 35
Service guarantees and
recovery, 15-126
Senvice \eve\. 348
Service management, 6-7
Service maps, 185
Serice organizations, 207--208,
410--411, 561-562
Service-positioning matrix
(SPM), 180-182
Service process
design, 122--123
Senice providers, 124-125
Service quality, 34, 490--491
Service Quality Indicator
(SQl), 36
Service recovery, 126
Senvice revolution, 21-22
Services, 5-7, 61-63
Servicescape, 121-122
Service technology, 88
Service upsets (service failures),
35, 125
SERVQUAL, 490--491
Set in order, in 5Ss, 549
Setup costs, 334
Setup time. 553
Seven QC Tools, 503-508
Shadow price, 637
Shine, in 5Ss. 549
Ships, 380
Shop floor control, 410
Shortage costs, 335
Shortest processing time
(SPT), 465--466
Short-term capacity
stmtegies, 263
Siemens, 148
Simple moving average. 242
Simple regression, 617
Simple service work, 148
Simplicity, 120
Simulation, 655
discrete uniform
distribution, 657
probability distributions.
656-660
production-inventory
decision, 658-6G0
random numbers, 656
random variates, 656

Single exponential smoothing
(SES). 242--245
SinHlinute Exchange of
IES (SMED), 550
Single-period inventory
model, 353-355
Single-piece flow, 550
Single queue, 300
Single server queuing model,
301-302, 647-648
Sile selection. See Location
Six Sigma, 496-501, 534--535,
554, 562--563
Skilled knowledge work, 148
Slack periods, 273
Small batch flow, 550
Smart lilting rooms. 335
"Smart system," 176
Smoothing constant, 248
Social sustainability; 22, 69
operations strategy, 69-70
Soft technology, 84
Sony, 148
Sort, in 5Ss, 549
Sourcing, 143, 155. 376-378
Southern Oflice Supplies Inc.,
349,352
Southwest Airlines, 64, 556
Spatial layout and
functionality, 122
Special (or assignable) cause
variation, 525
Specifications, 490
Speed and response, in lean
operating systems,
547-549,555
Sports teams, analytics for. 44
Stable demand, 341
Staff scheduling, 454355
Standard goods and senvices,
175
Standardize. in 5Ss, 549
Standard normal distribution,
615,661-663
Standard operating procedures
(SOi's), 522
Standard time, 216
Starbucks, 562
Statement of work, 574
Static demand, 336
Statistical forecasting.
241-246
Statistical process control
(SPC), 524-527, 526
Statistics, 39
deHnition, 607
descriptive. 607-608
spreadsheet template for.
608-610
Steel rolling mill, 85
Stock-keeping unit (SKU), 336
Stockout costs, 33
Stockouts, 337
Sto\lenwerk. John, 152
Strategic business units
(SBUs), 68
Strategic mission, 107, 126
Strategic planning, 66-7 |



Strategic supply
chain risks, 385
Strategy. 45, 66, 143, 155
Strategy development
framework, 71-76
Subassembly. 429
Sunshine Enterprises,
518--520
Supplier certification and
management, 523
Supplier evaluation and
certification, 392-394
Supply chain. 11

Supply chain design, 140-173

blockchain technology.
144--145

case study. 170--173

center-of-gravity method,
159-161

decisions in, 141-144

digital content, 143, 145,
155

efficiency and

responsiveness, 145--146
global supply chain example,

Inditex/Zara, 153-155
global supply chains,
141-145
location decisions, 143,
156-161
offshoring. 151-153
optimization of, 162-163
outsourcing in, 143, 148,
155
push and pull systems,
146-147
trade-offs, 145--153
vertical integration and
outsourcing decisions,
147-149
workforce ethics and.
220223
Supply chain efficiency
measures. 388
Supply Chain Insights, 375
Supply chain integration,
378--319
Supply chain management
(SCM), 374-398
case studies. 404-405
cash-to-cash conversion
cyele, 392
costs, 389--392
definition of. 375
disruptions, 384
in e-commerce. 386--387
globally, 141-145
goods and services, effect
on, 7
goods-producing
examples, 19
green sustainable supply
chain, 395-396
introduction to, 375
inventory nmnagcmenl.
382--383
just-in-time (JIT)
systems, 558

logstics, 382-383
managing inventories in,
330--358
manufactured goods
recovery and reverse
logistics, 396--398
OVervirw of. 375-379

performance neasurtment,

387--394
professional websites, 2

risk management, 383-385

sourcing and purchasing.
376--378

strategic supply chain
risks, 385

supplier evaluation and
certification, 392-394

supplier relationships,
managing, 378

supply and value chain
integration, 378--379

Supply Chain Operations
Reference (SCOR)
model, 376

sustainability. 394--398

tactical supply chain risks
and actions, 385

transportation, 380-382

trends in, 398

Supply Chain Operations
Reference (SCOR)
model, 376
Supply chain optimization,

162-163

Supply Chains to Admire (TM)
research methodology,

375--379
Supply constraints, 638
Support processes. 12. 14
Sustainability. 22,473
design for, 121
atMeDonald's
Corporation. 73-75

measurements of. 33. 37-38.

387

ope mations strategy; 69-70

process choice and. 176
in supply chain
design. 143. 155
in supply chains, 394-398
Sustain, in 5Ss, 549
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Taco Bell. 125

Tactical supply chain risks.
385

Taguchi, Genichi. 113

Taguchi loss function, 113_

Taguchi template. 11-1. 110

Takt tine, 560

Tandible errors, 191

Tangbles, 34, 490

Tardiness. 46-

Target, 394, 397

Tariffs, 359

Task. 183

Task errors. 191
Taylor P,lper I'roduclt, 161
Technology. 83-98
benefits and
challenges of, 90-91
capacity issues and, 264
case study, 102--105
computer-integrated
manufacturing systems
(CIMSs}. 8>--87
decisions and
implementation, 91-97
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on. 7
infonnation support
systems, 121
in inventory management.
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tedmology, 85--83
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in operations management.
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process innovations in
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service technology, 88
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design, 143, 15
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Technology choice decisions.
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Templates. 23
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Theoretical capacity, 265
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310-314. 562-563
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providers, 149
Three-task assembly line. 210
Throughput. 290
Time. 33.35. 65. 107
Time-based competition. 21
Time between orders
(TBO), 310
Limr buckets, 2. 431
lime phasing. 430--436
Time series. 231-239
‘lime-series methods. 241
Time studv. 216
Timken Company, 554—56 5
Tolerince design, 113
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137--139
Toshib.. 149
Total productive maintenance
(TPN). 552-554
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178. 384, 506-508. 547.
550

Toyota Production Systrm
(TPS\. 547

T R. Aacounting Service, 455,
156

Tmnsfer batch. 550

Transportation, 143, 145, 155,

413, %18

Transportation problem.

162-163. 638--642

Transportation services,

380-362

Trmsportation table, 163
Treatment errors. I'll
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Triple hottom line (TBL).
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Truck transport. 380
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problem, 4i0---li 1

Two server queuing system. 652
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management. 589-591

Uniform distribution, 612-613
Unit cost, 335
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United Parcel Service (UPS),
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United Performance \letals. 4
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process. 325--326
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UPS stores, 107
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Utilization, 288
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Value chain integration.

378-379
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processes, 12-13
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that affect. 5i-
service-producing
examples, 14
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technology in. 8...90
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Value stream, 185
Value stream map
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\"ariable cost, 626

Variable demand. 341

\"ariant. 9
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Victoria's Secret. 208
Virtial teams, 221
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VLC template. 43
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Voice ofthe customer, 110
Volime flexibility, 35--36
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queueing alternatives,
305--306
queueing system
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using queueing theory
for process analysis.
301-305
Waiting time. 548
Wait time. 35, 65
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144-146.386

Walt Disney Company, 124

Walt Disney \\"oriel
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Waste, elimination of, 547-548,
555. 556

Welch. Jack. 84
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Whirlpool, 62
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Wine manufacturing. product
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Work breakdown structure, 578

Work center load, 437
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Work environment. 221-222

Workforce changes, 412-413
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Work measurement.
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Work order, 266-267

Workplace design, 219-223
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