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Planned-order receipts, 275, 279

Planned-order release, 275, 279

Planning, 6. See also Capacity planning;

Material requirements planning
(MRP); Sales and operations
planning
inventory, 373-377
linear programming for, 481-482
service processes, 104-106
Plants. See also Facility location
decisions; Production design
maintenance, 266
specialized, 412
Plant within a plant (PWP), 96, 97¢
PMI (Project Management Institute), 15,
150
P-model {fixed-time period model),
359-363, 368-369
Point-of-sale (POS) data, 72
Polsson distribution, 214-216
Poka-yokes, 209-210
Political risk, 459
POS (point-of-sale) data, 72
Precedence relationship, 178
Preventative maintenance, 406
Prevention costs, 304
Price-break model, 371-373
Priceline, 252
Price versus cost, 28
Probability analysis
exponential distribution, 213-214
inventory control, 356-358
Poisson distribution, 214-216
project management, 142-146
quality control, 317, 319-321,
330-332
table, 508
Process. See also Manufacturing
processes; Process control;
Production processes; Service
processes; Statistical process
control (SPC)
definition and overview, Se, 6-7
flexibility of, 97
supply chain uncertainty, 432-435
Process capability, 314-315
Process control
c-charts, 324
charts, 309, 311e
introduction, 321

linear programming applications for,
481
p-charts, 321-323
X- and R-charts, 325-329
Process optimization, 482

Process quality, 28-29
Process selection, 173
Process variation, 314-315
Procter & Gamble, 307, 431-432
Procurement, 401. See also Sourcing
Producer’s risk, 330
Production change costs, 353
Production design
assembly lines, 178-183
freeze windows, 408
kanban control systems, 409-412
lean supply chains, 400-402
lean supply chains level schedules,
407-412
manufacturing process and, 175-177
uniform plant loading, 408
Production planning, 266
Production planning environment,
243-245
Production planning strategies, 244-245
Production processes
design, 175-177
introduction, 167172
lean schedules, 407-412
mapping, 170-173
organization, 173-178
Production rate, 242
Production requirements, 247
Productivity, 34
Productivity measurement, 34-37
Product learning, 115
Product-process matrix, 174
Products
competitive dimensions of, 29-30
demand for, 270-271
functional, 432-433
innovative, 433
linear programming applications for,
481
Product-service bundling, 9
Product structure file, 272
Product tree, 272
Pro Fishing Boats, 426
Program Evaluation and Review
Technique (PERT), 138
Progress curves, 115
Project, 128. See also Project
management
Projected available balance, 279
Project indirect costs, 146
Project layout, 173, 175
Project management
analytics exercise, 164-165
critical path method, 138-1 45
definition and introduction, 127-132
earned value management, 134-136
Gantt charts, 132-133, 150
information systems for, 150-151
task organization, 131-132
team organization, 129-131
time-cost models and project crashing,
145-149

Project Management Institute (PM), 15,
150

Project milestones, 131

Project tracking. 135-136

Purdue University, 392-393, 394e

Pure project, 129

Pure strategy, 245 .

PWP (plant within a plant), 96, 97e

Q
Q-model (fixed-order quantity model),
359-363
Quadratic programming, 482
Qualcomm, 264
Qualitative forecasting, 47, 70-71
Quality, 28-29
Quality at the source, 302, 406-407
Quality management, 266. See also Six
Sigma
acceptance sampling, 329-332
analytics exercise, 345-346
cost of, 301-304
1SO 9000, 17
ISO 9000 and I1SO 14000, 304-306
specifications development, 301-302
statistical process control measures,
321-329
statistical quality control, 312-320
total quality management, 300-304
Quality Parts Company, 423-424
Quantitative forecasting, 47
Queue discipline, 217
Queuing systems, 212-216. See also
Waiting lines
Quill, 31

R

Rakuten, 207
Random errars, 65
Random variation, 48, 313
Rate fences, 252
Ratios, efficiency, 12-13, 444-445
Raw materials, 352
R-charts, 325-329
Reactive system, 205
Receivables turnover ratio, 12
Regression, 57-60
Reneging, 216
Reorder point, 362-363
Request for proposal (RFP), 430
Residuals, 64
Responsive supply chains, 433e, 434
Returning, 7
Ringling Bros. and Barnum and Bailey
Circus, 97

Risk

consumer’s, 320

political, 459

producer’s, 330

supply chain, 33
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Risk-hedging supply chains, 434 ,

Risk management, 33-34

Risk mitigation strategies, 35e

Risk priority number, 309

RSFE (running sum of forecast errors),
66-67

Run charts, 309, 310e

Running sum of forecast errors (RSFE),
66~67

Ryder, 436

S

Safety stock, 247
definition, 363-364
in fixed-order quantity model,
364-367

in fixed-time period model, 368-369
probability approach to, 364
production planning for, 247
Sales and distribution, 266
Sales and operations planning
aggregate operations plans,'240—248
costs, 245
definition and overview, 240-245
linear programming applications for,
481
master production schedules and,
268-269
production planning environment,
243-245
Samples, frequency of, 325
Samples, number of, 325
Sample size, 325
Samsung, 265
Scheduled receipts, 279
Scheduling
distribution, 482
master production, 268-269, 276
minimum-cost, 145-149
vehicle, 481
Seasonal factor (index), 61-64
Servers and waiting lines; 216-219
Service. See also Service processes
capacity utilization and quality of,
105-106
competitive dimension of, 28-30
facilities location and, 466-468
goods contrasted with, 7-8
goods-services continuum, 8-9
product bundiing with, 9
Service blueprint, 208-210
Service organizations, 204-205
Service package, 203-204
Service processes. See also Waiting lines
analytics exercise, 235-237
blueprinting, 208-210
characteristics, 203-204
classification of, 204
encounter structuring, 205-206
lean concepts in, 401-402, 413-415
linear programming applications for, 481

.

organization design, 204-205
planning capacity for, 104-106
Service rate, 105, 217
Service-system désign matrix, 205-206
Setup costs, 353, 412e
Setup times, 411-412
Sharehalders, 25
Shell Oil Company, 39
Shortage costs, 353
Short-range planning, 241
Shouldice Hospital, 111-112
Simple moving averages, 50-52
Simulation, 47
Single arrival, 215
Single Minute Exchange of Die (SMED),
400
Single-period inventory model, 351,
355-358
Single-period problem, 355
Six Sigma
analytical tools for, 309-312
definition, 17, 307
methodology, 308-309
Skunkworks, 129
Slack time, 140
SMED (Single Minute Exchange of Die),
400
Smoothing constant alpha (a), 54
values, 56-57
Smoothing constant delta (5), 55
values, 56-57
Social responsibility, 26
Solver tool, 462-464
Sony, 448
Sources of error, 64-65
Sourcing, 6
analytics exercise, 451-452
definition, 429
government barriers and, 459
green sourcing, 438-441
introduction, 429
outsourcing, 99, 435-441
performance measurement, 444-445
political risk and, 459
strategic sourcing, 429-431
total cost of ownership, 441-443
Southwest Airlines, 10, 19, 30, 398
SOW (statement of work), 131
SPC. See Statistical process control (SPC)
Specialized plants, 412
Specificity, 430
Speedi-Lube, 413, 415
SQC (statistical quality control),
312-320

Stable supply process, 433
Stakeholders, 25

Standard deviation
of daily demand, 366-367
error measurement and, 65-66
formula for, 314
of inventory control, 357-358
normal distribution and, 146
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of project time estimates, 144-145

of specification limits, 321-329
Standard error of estimate, 59-60
Standard Meat Company, 413
Staples, 31, 448

Starbucks Corporation, 44-45, 89-90
State Farm Insurance, 460
Statement of work (SOW), 131
Statistical process control (SPC)
definition and introduction, 321
using c-charts, 324
using p-charts, 321-323
using X- and R-charts, 325-329
Statistical quality control (SQC),
312-320
ST Microelectronics, 265
Straddling, 30
Strategic capacity management,
111-113
Strategic capacity planning, 94-95. Se
also Capacity planning; t
Operations and supply chain
strategy
Strategic forecasts, 46
Strategic sourcing
bullwhip effect, 431-432
definition, 429-431
Subcontracting, 245
Subtasks, 131
Sunwoda Electronics, 265
Super bill-of-materials, 273
Supermaids, 414
Suppliers. See also Sourcing
collaboration with, 412-413
facility location and, 459
lean, 401
relationship framework, 436-438
Supplies, 352
Supply chain. See also Lean supply
chains; Operations and supply
chain management (OSCM);
Operations and supply chain
strategy; Sourcing
CPFR forecasting, 71-73
definition, 6
inventory management within,
350-355
uncertainty framework of, 432-435
Supply chain risk, 33
Supply chain uncertainty, 432-435
Supporting facility, 203
Sustainability, 18, 25-27
Synchronized planning, 482
System balance, 97-98

T

Taco Bell, 19, 235-237

Tactical forecasts, 46

Tasks, 131,178

TCO (total cost of ownership), 441-443
Te Apiti Wind Farm, 138
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Tesla, 93, 345-346
Texas Instruments, 265
Third-party logistics companies, 456
Three-dimensional printing, 166-167
Three Ts, 210
Throughput, 171
Timbuk2, 42-43
Time, in service capacity planning, 105
Time buckets, 273
Time-cost models, 145-149
Time dependency, 8
Time fences, 269-270
Time per unit, 115
Time series, 61
Time series analysis
decomposition of, 61-64
definition and introduction, 47, 49-50
exponential smoothing, 53-57
linear regression, 57-60
moving averages, 50-53
trends and, 49-50, 55-56
Toshiba, 173, 195-197, 265
Total annual cost, 361-362
Total cost of ownership (TCO), 441-443
Total factor measure of productivity, 35
Total quality control (TQC), 17
Total quality management (TQM), 17,
300-304
Toyota Motor Corp., 11, 12, 12e, 14, 96,
396-397, 399-400, 408e, 411,
421
Tracking Gantt chart, 150
Tracking signal, 66-67
Trade-offs, 30-31, 146
Trading blocs, 459
Transportation, 457-458
Transportation method, 461-464
Trend models
demand components and, 48-49
exponential smoothing with, 55-57
seasonal factors and, 48e
Triple bottom line, 18, 26-27
Two-bin logic, 354

U
Uber, 207

UCL (upper process control limit), 321
Uniform plant loading, 408

United Parcel Service (UPS), 456
Units of output per time period, 115
University of lllinois, 394e

University of lowa, 394e

University of Michigan, 392-393
University of Minnesota, 394e
University of Nebraska, 394e
University of Wisconsin, 394e

Upper and lower specification limits, 314
Upper process control limit (UCL), 321
UPS (United Parcel Service), 456

U.S. Commerce Department, 300

U.S. Navy, 138

USA Today, 37

U-shaped line layouts, 182-183

\

Value, 10

Value stream, 400-401

Value stream mapping (VSM), 402-404
Variable arrival rate, 213

Variables, 325

Variance, 65

Variance of activity times, 144-145
Vehicle scheduling, 481

Volatility of demand, 105

Volvo, 96

VSM (value stream mapping), 402-404

W

W. W. Grainger, Inc., 451-452, 478-480
Waiting lines
computer simulation of, 224-227
exiting, 219
introduction, 210
line structure, 217-219
managing, 212

models, 219-220
practical view of, 210-212
queue discipline, 217
queuing systems, 212
servers and, 216-219
service time distribution, 217
Walmart, 207, 375 .
Warehouses, 352, 401, 458
Waste, 398 -
Waste reduction, 400-401
WBS (work breakdown structure),
131-132
Web platform business, 206-207
Weeks of supply, 444-445
Weighted moving averages, 52-53
Wendy’s, 414
Work breakdown structure (WBS),
131-132
Workcenters, 173, 175-176
Workforce level, 242, 245
Work-in-process inventory, 352
Work package, 131
Workstation cycle time, 178

X
X-charts, 325-329

Y

Yield management, 248
Youtube, 207

YA

Zero-changeover-time, 97



