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Changeover time, 460
Chase strategy, 570
Checksheets, 329
Chevron Corp,, 515
Chico’s, 40
Chief Operating Officer (COO), 50
Chrysler, 64, 68-69
Cincinnati Milacron, 774-775
Circulation paths, 234
Cisco Systems, 519-520
Classic accommodation strategy, 267
Classic reduction strategy, 267
Client/server structure, 509
Closed-loop strategy process, 60
Cloud computing, 513
CNN, 52
Coaching, 187
Coca-Cola, 420
Collaborative planning, forecasting, and
replenishment (CPFR), 546-548
Common stock, cost of, 786
Common variation, 343
Compagq, 49
Competitive advantage, 438
Competitive dimensions, 61-63
Complementary products, 569
Complex systems, 79-80, 82
Complexity, 93
Compound interest, 787
Computer-aided design (CAD), 89, 775-776
Computer-aided engineering (CAE), 775
Computer-aided manufacturing (CAM), 776
Computer-aided process planning (CAPP), 775
Computer-assisted diagnosis, 317
Computer graphics, 775
Computer-integrated manufacturing (CIM), 776
Computer Sciences Corporation, 485
Computer simulation; See Simulation
Concept development, 79, 82
Concurrent engineering, 82, 162, 257
Conformance quality, 324
Consolidation, of warehouses, 436
Constant arrival distribution, 278
Constraint management, 716-751
basic configurations, 724-725 -
batch sizes, 732-733
bottlenecks; See Bottlenecks
capacity constrained resources, 724, 729, 733
goal of the firm, 720, 721
methods for control, 725-734
performance measurement, 720-721
relationship with other areas, 735-743
synchronous manufacturing, 720, 731, 735
theory of constraints, 719
unbalanced capacity, 722-723
Construction projects, 375
Consulting, 483-497
defined, 484
economics of, 485-486
importance of, 483-484
industry, 484-485
manufacturing consulting areas, 486
need for, 487-488
process, 488-489
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services, 487
tool kit, 489-497
Consumer's risk, 359
Consumption coefficients, 136
Container system, 467
Continental Airlines, 63
Continuous improvement, 328, 495, 719
Continuous models, 702
Continuous process layout, 199, 202-203
Continuous replenishment, 414
Contract manufacturers, 52, 76-77, 417
Control charts
continuous improvement, 495
defined, 329
features of, 331
for process monitoring, 346, 350-354
for project management, 378-382
Control limits, 354357
Core competencies, 65, 76=77, 418-419
Core goods/services, 45-46
Corporate goals, 163
Correlation analysis, 495-496
Cost accounting, 736
Cost activity pools, 782
Cost avoidance, 87~88
Cost drivers, 782
Cost of goods sold, 426
Cost of quality (COQ). 325-326
Cost trade-off decision. 275
Costing rules 378
Costs
acquisition, 424
activity-based, 782-734
activity direct, 390-393
appraisal, 325, 326
backordering, 570
capital, 784-787
carrying, 732
development, 85-86
external failure, 326
fixed, 779
indirect, 391 '
internal failure, 326
inventory, 593, 595-596
opportunity, 780
- ordering, 596
overhead, 782-784
ownership, 423-425
prevention, 325
versus price, 61
production, 570
quality, 325-326
setup, 732
sunk, 779-780
variable, 779
workcenter changes and, 220-222
CPFR, 546~-548
C,. 347-350
CPM, 382-390, 497
Cradle-to-grave, 59
Crashing, project, 390-393
Creation of service, 255
Creative Output, 719
Creativity. 86
Critical chain project management, 734
Crhtical customer requirement (CCR). 328
Critical path method (CPM), 382-390, 497
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Critical processes, 162
Critical ratio (CR), 667
Critical zone, 18-119
Cross-docking, 436
Cross-training, 175
Crowdsourcing, 75
Cumulative average time, 127-128
Cumulative standard normal distribution, 598-599, 801
Customer loyalty analysis, 489
Customer order decoupling point, 197-198, 309,
521,593
Customer requirements, 328
Customer service dashboard, 315
Customer surveys, 489
Customer value, 47-48, 454-455
Customers
accommodation of, 266268
arrival of, 277-280
contact with, 45, 254-260
in control of process, 268
designing for, 86-88
lean, 459
needs of, 65-66
segmenting, 276
self-service approach, 64, 143144, 263
touch points for, 53
waiting lines; See Waiting line analysis
Customization, mass, 52
Customized products, 79-80, 81
Cut-and-try approach, 572-576
Cycle counting, 616-617
Cycle time
components of, 726-727
defined, 145, 465
flow time and, 173n
as a performance metric, 152-154
in a two-stage process, 148-149
work sampling, 180, 186
workstation, 224-226, 237
Cyclical scheduling, 310

D
Daily dispatch list, 675
DaimlerChrysler, 335
Dashboards, 315, 496—-497
Data
analysis of, 336, 495-496
elemental, 180
gathering of, 492, 494
Data envelopment analysis, 496
Data integrity, 675-677
Data responsibility, 676
Data warehouse, 510
Days-of-supply, 155
Debt, 784-786
Decision making
break-even analysis, 200-201
job design and, 175-176
Decision points, 146~147
Decision rules, 225226, 692
Decision trees, 114117, 496
Declining-balance method, 781
Decomposition, of a time series, 528-534
Decoupling point, 197-198, 309, 521, 593
Defects, 321, 333; See also Quality
Defects per million opportunities (DPMO), 328

Define, measure, analyze, improve, and contret
(DMAIC), 328-329
Degree of patience, 280
Delivery
defined, 44
reliability and speed of, 62
Dell Computer, 53, 78, 112, 195, 197-198, 454
Deloitte & Touche, 421, 484
Delphi method, 545, 546
Demand
changes in, 62
components of, 522-524
dependent, 521, 597-598
economies of scale, 109-110
independent, 521, 597-598
uncertainty of supply and, 415-417
volatility of, 118
Demand management, 521-522, 642; See also
Forecasting
Demand-pull scheduling, 471
Deming Prize, 338
Dependent demand, 521, 597-598
Dependent events, 722
Depreciation
of capital equipment, 780-782
of knowledge, 135
Depreciation-by-use method, 782
Derivative projects, 372
Design for manufacturing and assembly (DFMA),
89-92, 257
Design of experiments (DOE), 328, 329, 332
Design of jobs; See Job design
Design of products; See Product design/development
Design quality, 61-62, 324
Development cost, 85-86
DFMA, 89-92, 257
D&H Manufacturing Co., 412
DHL, 418, 434
Diagnosis-related groups (DRGs), 313-314
Diary studies, 494
Dimensions of quality, 324-325
Direct distribution, 592
Direct observation, 179
Direct-to-store approach, 592
Discounted cash flow, 790
Discrete distribution, 279
Discrete simulation, 702
Diseconomies of scale, 109-110
Dispatching, 665
Distribution; See also Warehouses .
of arrivals, 278-280
direct, 592
exponential, 278, 295
Poisson, 279-280, 285, 295
service time, 281, 292
Distribution center bypass, 592
Distributions, 693-694
Divergence, 93
Divisibility, 753
DMAIC, 328-329
DOE, 328, 329, 332
Dollar days, 734
Double-declining balance method, 781
DPMO, 328
Drum, 728-731
Du Pont, 382
Dynamic programming, 753
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E-commerce, 52
E-procurement, 457

Earliest due date rule, 667, 669
Early adopter, 777

Early start schedules, 384~387

Earned value management (EVM), 378-382

Earning rules, 378
eBay, 52
Ecodesign, 93-94

Economic analysis, of new projects, 82-86
Economic order quantity (EOQ), 601-609, 648-649

Economic prosperity, 58-59

Economics of waiting lines, 275-276; See also Waiting

line analysis
Economies of scale, 109-110, 119
Economies of scope, 111
Effectiveness, 47, 59
Efficiency, 47-48, 68-69, 153,163, 237
Efficient supply chains, 416
Effort variability, 267
Electronic commerce, 52
Electronic data interchange (EDI), 414
Electronic Data Systems, 485
Electronic medical records, 315-316
Elemental data, 180
Elements, of work, 224
Eli Lilly, 414
Empirical distribution, 693
Employee involvement (El), 175,178
Employee scheduling, 678-680
Employee surveys, 490
Empowerment, 175
Engineer-to-order, 197-198
Enlargement, job, 177
Enrichment, job, 177

Enterprise resource planning (ERP), 506-517

client/server structure, 509
implementation of, 515
SAP, 509-515
software developers, 508-509
Environment
ecodesign, 93-94
green manufacturing, 453-454
green sourcing, 421-423
green supply chain, 409
greenhouse gas emissions, 453
1SO 14000, 334-335
Environmental footprint, 409
Environmental stewardship, 58-59
Equal contribution line, 755
Equipment
break-even analysis, 200-201
capacity planning and, 113-114, 207
depreciation of, 780-782
general/specific purpose, 200
individual learning and, 134
minimizing downtime of, 109-110
Equity securities, 785
Errors
absolute, 183-184
in forecasts, 540-542
gap. 310-311
task/treatment, 269
Ethics, 269
European Cammunity, 335
Event simulation, 702
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Event triggered, 601

Everyday low price, 414
Evidence-based medicine (EBM), 315
Evolving supply process, 415-416
Executive judgment, 545

Executive leaders, 332

Expected value, 780

Expediting, 390, 666, 689n
Experience curves; See Learning curves
Explicit objective, 753

Explosion, 641-642

Exponential distribution, 278, 295
Exponential service, 285
Exponential smoothing, 536-539
External benchmarking, 336

External failure costs, 326

F
Face-to-face contact, 236, 257-259, 264

Facility layout, 216-251; See also Production processes

assembly line; See Assembly line
basic formats, 218

continuous process, 199, 202-203
flexible lines, 228, 229
functional, 218

hospitals, 308-309

inputs to, 217

job shop, 199, 202, 218

lean, 463464

manufacturing cell, 199, 202, 218, 230-232, 774

marks of good, 236

mixed-model line balancing, 228-230
office layout, 235-236
product-process matrix, 199-200
project layout, 198, 202, 218, 232
retail sector, 232-235

spatial, 234

systematic layout planning, 222
u-shaped layouts, 228, 229
workcenter, 199, 202, 218-222

Facility location, 436-445
Factor-rating system, 439
Factory automation, 176
Factory focus, 51
Factory-in-a-box, 107-108
Factory of the future, 776
Fail-safing, 260-262, 334
Failure mode and effect analysis (FMEA), 329, 332
FCFS, 281, 283, 668-670 i
Federal Express, 52, 418, 434, 470
Feedback, 178

Financial analysis, 779-795

activity based costing, 782-784
base-case model, 82-85
cash flows, 83-86, 720, 736

choosing investment proposals, 784-790

concepts, 779-782

debt, 784~786

effects of taxes, 784

elements of, 720

net present value {NPV), 83-86, 790
ranking investments, 790-791
return on investment (ROI), 720, 736

Finders, of new business, 485
Finished goods Inventory, 149-150, 595, 721
Finite loadlog, 665
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Finite population, 277
Finite queuing, 284, 288-291
First Bank/Dallas, 470
First come, first served (FCFS), 281, 283, 668-670
First-hour principle, 679-680
First party certification, 335
Fishbone diagrams, 329, 331, 495
Fitness for use, 324
Five forces model, 490, 492
5 Ps of production, 486
Fixed costs, 779
Fixed-order quantity model, 594, 601-609
Fixed-time increments, 694
fFixed-time period model, 594, 601-602, 609-611
Flexibility
capacity, 110-1M
in product development, 62
in providing services, 270
Flexible line layouts, 228, 229
Flexible manufacturing systems (FMS), 772,
774-775
Flexible plants, 110
Flexible processes, 111
Flexible scheduling, 310
Flexible workers, 11
Flextronics, 417
Flow design, 203-208
Flow management, 633
Flow of service experience, 268
Flow-shop layout, 218
Flow time
cycle time and, 173n
defined, 153
Little’s law and, 155-156
reduction of, 162-163
Flowcharting
as analytical tools, 329, 330
process, 146-148, 203, 205
service blueprints and, 260-262
use of, 494-495
FMEA, 329,332
Focused factory, 110, 111
Ford, 61, 64, 68-69, 110, 335, 354
Forecast including trend, 538-539
Forecasting, 518-563
adaptive, 538
capacity planning, 113114
causal, 522, 543-545
components of demand, 522-524
CPFR, 546-548
demand management, 521-522, 642
errors in, 540-542
historical analogy, 545-546
market research, 545
panel consensus, 545
qualitative techniques, 522, 545-546
selecting method, 524
strategic, 520
tactical, 520
time series analysis, 524-542
decomposition of, 528-534
defined, 522
exponential smoothing, 536-539
linear regression analysis, 525-528
overview, 522
simple moving average, 534-535
types of, 522

use by consultants, 496
Web-based, 546-548
weighted moving average, 535-536
Forward buying, 413
Forward scheduling, 665, 735
Free trade zone, 437
Freeze window, 465
Frito-Lay, 775-776
Fujitsu, 419
Functional layout, 218
Functional managers, 376
Functional products, 415
Functional projects, 374
Functionality, 234
Funnel, process as a, 164

G
Gantt chart
development of, 378
drawback of, 382-383
example, 379
for project management, 497
tracking, 395, 674-675
The Gap, 187
Gap analysis, 490, 491
Gap errors, 310-311
Gemini Consulting, 485
General Electric, 321, 327, 328
General Motors, 64, 68-69, 224, 335, 414
General purpose equipment, 200
The Gilmore Research Group, 545
Global enterprise resource planning systems, 52-53
Global sourcing, 591-592
Global supply chain, 42
Go/no-go milestones, 82, 353
Goal programming, 753
Goals
clear, 499
corporate, 163
of the firm, 720, 721
of TQM, 322-323
Goldratt Institute, 719
Goods, versus services, 44—47
Goods-services continuum, 45-46
Goodyear, 325
Google, 52
Gozinto chart, 203, 204, 215n
Graphical linear programming, 754~756; See also
Linear programming
Gray hair projects, 485
Green belt program, 51,333
Green manufacturing, 453-454
Green sourcing, 421-423
Green supply chain, 409
Greenhouse gas emissions, 453
Grinders, 485
Group technology, 218, 463, 664
Grouping-by-association philosophy, 235
Guru Associates, 485-486

H

H. B. Maynard Co,, 187
Hackers Computer Store, 115-117
Hand delivery, 436

Hardware technologies, 772
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Health care operations management {hospitals), Indirect observation, 179120
304-31%

capacity planning, 309-310
care chaing, 308-309
classification of, 307
defined. 306
inventory management, 313-314
layout, 208-309
learning curves, 135-137
performance measures, 315
quality management, 310-312
scheduling, 663-664
simulation, 703

Individual learning, 127, 113134
Industrial design, 84

Infinite loading, 664-665
Infinite population, 277
Infinite potential length, 280
Infinite queuing, 284
“Informating,” 176

Information assembly line, 262
Information technology, 485
Infosys Technology, 485
Initiatives, 60

. Innovation, 258-259

supply chains, 312-313 Innovative products, 415

trends, 315-317 Input/output control, 675, 676
work sampling, 183-187 Inputs, 108-109

workforce scheduling, 310 Inspection, 333-334
Health information exchanges (HIEs), 316 Intangible assets, 780
Hedging supply chains, 416 Intangible processes, 44

Heineken, 592-593 Integer programming, 753
Hewlett-Packard, 359, 414, 418 Integrated medical care, 315

High degree of customer contact, 256 Intel, 419, 454

High-risk products, 79-80, 81 Interarrival time, 292

Highway, 435 Interest, 787, 803-806

Histograms, 329 Intermediate range capacity management, 108
Historical analogy, 545-546 . Intermediate-range planning, 567-563
Hitachi, 419 Internal failure costs, 326

Holding costs, 570, 595-596 Internal rate of return, 791

Home Depot, 233 Internal sourcing agents, 422

Homogeneity, 753 International logistics, 434; See also Logistics

Honda Motors, 76, 110, 144, 438
Horizontal job enlargement, 177

International Organization for Standardization, 51, 334
Internet; See also Technology

Hospitality (hotel) industry, 253-254, 263-266 e-procurement, 457

Hospitals, 304-319 electronic commerce, 52
capacity planning, 309-310 electronic data interchange (EDI), 414
care chains, 308-309 Web-based forecasting, 546-548
classification of, 307 Interworkcenter flows, 219-221
defined, 306 Inventory
inventory management, 313314 accuracy of, 616-617
layout, 308-309 benefits of reducing, 593
learning curves, 135-137 buffer, 148-149, 153154, 728-731
performance measures, 315 costs, 570, 593, 595-596
quality management, 310-312 days-of-supply, 155
scheduling, 663—-664 defined, 594-595, 720
simulation, 703 finished goods, 149-150, 595, 721
supply chains, 312-313 » - purposes of, 595
trends, 315-317 . turnover of, 155, 426427, 611
work sampling, 183-187 types of, 593-594
workforce scheduling, 310 vendor managed, 413

House of quality, 87 work-in-process, 149-150, 230, 395

Hub-and-spoke systems, 436 Inventory control, 590-631

Human capital management, 512 ABC classification, 495, 614-616

Hybrid process, 149,151 bar codes, 617, 676

Hypothesis testing, 495 cycle counting, 616-617 .

fixed-order quantity models, 594, 601-609
fixed-time period models, 594, 601-802,

1 609-611

1BMA, 46, 49, 52,176, 414, 454, 485 hospitals, 313-314

iCL, 326 : independent versus dependent demand.
IDEO, BG, 143 $97-598 :

Idle time, 726 multiperiod systems, 601-602

WKEA, 57,64, 69,100-102, 234 price-break models, 612-614

Immediate predecessors, 383~364 RFID, 309, 418, 61/

Impatient arrival, 280 safety stock; See Safety stock

Incentives, (o perfonmance, 187
independent demand, 521, 597--498
Indirect costs, 391

single period model, 494, S28-aM
supply chain manageivent aisd atl-al
Inventary on hand, e
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Inventory position, 603
Inventory records, 640, 644
Inventory replenishment, 414, 547
1SO 9000, 51, 334-335

1SO 14000, 334-335

lso-profit line, 755

ISO/TS 16949, 335

Issue trees, 489, 491

i2 Technologies, 515

)
Japanese Railways, 450
Japanese-style work groups, 178

Japanese Union of Scientists and Engineers, 338

JC Company, 572-576
).D. Power and Associates, 327
Job design, 174-178
behavioral considerations in, 176-178
decision to make, 175-176
defined, 175
specialization of labor, 176-177
work measurement, 178-188
Job enlargement, 177
Job enrichment, 177
Job sequencing, 667-668
Job shop, 199, 202, 218
Job standards, 178-188
Johnson & Johnson, 454
Johnson's rule, 671-672
Joint business planning, 547
Judging encounter performance, 268
Just-in-time (JIT); See also Lean production/
manufacturing
defined, 50
evolution of, 454
in hospitals, 314
learning curves and, 127
mixed-model line balancing, 228-230
production, 463—464
versus synchronous manufacturing, 735

K

Kaizen, 328, 461

Kanban, 465-468

Kawasaki, 467

Kevin Kennedy and Associates, 487
Kmart, 234

L

Labor, specialization of, 176-177
Labor-limited process, 665

Labor standards, 188

Labor unions, 179

Lands’ End, 40 .
Largest-number-of-following-tasks rules, 227
Late start schedules, 384-387
Launch, of new products, 78
Layout, facility; See Facility layout
Lead time, 162-163,197

Leaders, executive, 332

Lean customers, 459

Lean layouts, 463

Lean logic, 455

Lean logistics, 459

Lean procurement, 457, 459

Lean production/manufacturing; See also
Manufacturing
defined, 459
evolution of, 50
kanbans, 465-468
make-to-stock and, 149-152,197
overview of, 454-455
scheduling and, 465-469
supply chain design and, 457-459, 462-469
versus theory of constraints, 719
Toyota Production System, 456—457
value stream mapping, 154, 457, 458, 459-462
Lean services, 470-471
Lean Six Sigma, 332
Lean suppliers, 457
Lean supply chains, 457-459, 462-469
Lean warehousing, 459
Learning curves, 126~141
application of, 127-128
defined, 127
heart transplant example, 135-137
individual learning, 127, 133-134
organizational learning, 127, 134-135
plotting of, 128-133
Learning percentage, 132-133
Least square regression analysis, 525528, 531-534
Least total cost, 649-650
Least unit cost, 650
Level schedule, 465, 579-580
Level strategy, 570
Life cycle, product, 94, 259
Limited line capacity, 281
Limited resources, 753
Line structure, 281-283; See also Waiting line analysis
Linear programming, 752-771
applications, 752-753
defined, 752
graphical, 754-756
model, 753-754
transportation method, 439-442, 672
using Excel, 756-760
Linear regression analysis, 525-528
Linearity, 753
Little's Law, 155-156
L.L. Bean, 40, 336, 490
Lockheed Martin, 134,198
Logistics, 432-45]; See also Warehouses
cross-docking, 436
decision areas, 435-436
defined, 160, 434
example, 160-162
facility location criteria, 436-438
green sourcing and, 422
international, 434
lean, 459
outsourcing of, 418
plant location methods, 439-444
third-party providers, 312, 418, 434

_ Logistics-System Design Matrix, 435

Long-range capacity management, 108
Long-range planning, 567-568

Long-term debt, 785-786

Loss function, 344

Lot-for-lot, 648

Lot size, 360, 647-651

Lot tolerance percent defective (LTPD), 358-359
Low-cost accommodation, 267



Low degree of customer contact, 256
Lower control limit (LCL), 350-353, 355-357
Low-level coding, 640

M .
Machine-limited process, 665
Machining centers, 772
Maintenance, preventive, 463
Make-to-order, 149-152, 197-198
Make-to-stock, 149-152, 197
Making, 44 .
Malaysian Airlines, 268
Malcolm Baldrige National Quality Award, 51, 264,
322-323
Managers, 374, 376
Manpower, 176
Manufacturing
audit of, 492, 494
automation of, 176
break-even analysis, 200-201
CAM, 776
capacity planning; See Capacity management
CIM, 776
consulting areas, 486 .
contract, 52, 76-77, 417
DFMA, 89-92, 257
FMS, 772, 774-775
JIT; See Just-in-time (JIT)
lean; See Lean production/manufacturing
manufacturing execution systems (MES), 664
plant location methods, 439-444
process analysis; See Process analysis
robot use, 772-773
scheduling; See Scheduling
synchronous, 720, 731, 735
technology in, 772-776
Manufacturing cell, 199, 202, 218, 230-232, 774
Manufacturing execution systems (MES), 664
Manufacturing inventory, 595
Manufacturing process flow design, 203-208
Marginal cost, 784
Market-pull products, 79-80
Market research, 545
Market risk, 778
Marketing function, 736-743 -
Marketing-operations link, 63—64, 257
Marks and Spencer, 336
Mass customization, 52
Master black belt, 333
Master production schedule (MPS), 634-637,
642-643,733
Material handling, 220, 222, 230,772, 774
Material requirements planning (MRP), 632-659
applications, 637
benefits of, 637
bill of materials (BOM), 637-640, 643644
computer programs, 640-642
defined, 634
example using, 642647
flow management, 633
lot sizing, 647-651
master production schedule, 634-637,
642~643,733
scheduling and, 665
system structure, 637-642
Matrix projects, 374
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McDonalds, 51, 89, 143-144, 149151, 262-263, 439,
470-471

McKinsey & Company, 336, 485, 488, 500
Mean, 343-344

Mean absolute deviation (MAD), 540~-542
Mean absolute percent error (MAPE), 541
Mean squared error, 540

Measurement by attributes, 350-353
Merchandise groupings, 235

Merck, 68

Methods Time Measurement (MTM), 180
Metrics, 152-153, 378

Microsoft, 81

Miller Brewing Company, 470

Minders, 485 .

Minimum-cost scheduling, 390-393

Mixed line structure, 282-283
Mixed-model line balancing, 228-230
Mixed strategy, 570

M&M Mars, 110

Modular bill of materials, 639-640

Moore’s Law, 262

Most Work Measurement System (MOST),

180, 187

Motion studies, 51

Motion-time analysis, 224

Motivation, 134, 175,178

Motorola, 327, 345, 413

Moving average, 534-535

Multichannel, multiphase line structure, 282
Multichannel, single phase line structure, 282
Multiperiod inventory systems, 601-602
Multiple lines, 281

Multiple regression analysis, 544-545
Multiple-stage processes, 148-149, 157-158
Multiple-to-single channel structures, 282-283
Multiplicative seasonal variation, 529
Multivariate testing, 332

N

NAFTA, 438

National Institute of Standards and Technology, 51

NEC, 419

Net present value (NPV), 83-86, 790

Net profit, 720, 736

Net return, 784

Netflix, 605 .

Network, supply, 40-42 A

Network-planning models
critical path method, 382-390, 497
time—cost models/crashing‘, 390-393

New product development; See Product design/

development

Nike, 454

Nissan, 110

Nonbottleneck, 726-728; See also Bottlenecks

Nonlinear programming, 753

Nonpaced production process, 151

Non-steady state, 158

Nordstrom Department Stores, 263264

Normal time, 180-181 ;

North America Free Trade Agreement, 438
Northeast Utilities, 176

Ncrthwest Airlines, 179

NTN Driveshafts Inc., 436

Numerically controlled machine tools, 772-773
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o]
Objective function, 755
Objectives
of capacity management, 109
stretch, 333
Obsolescence, 597, 780
Oczcurrence, 332
Office layout, 235-236
Online catalogs, 413
Operating characteristic curves, 359-360
Operating expenses, 721
Operating rules, 692
Operation and route sheet, 203-204
Operation time, 152-153
Operational design decisions, 82
Operational fit, 93, 95
Operational risks, 777
Operations and supply chain management (OSCM)
careers in, 48-50
current issues, 52-53
defined, 40
development of, 50-52
processes, 43-44
services versus goods, 44-47
supply network, 40-42
Operations and supply chain strategy, 56-73
agile supply chains, 417
defined, 59
efficient supply chain, 416
fitting activities to strategy, 64-65
framework for, 65-66
order winners/qualifiers, 63-64
production planning, 568=570
productivity measurement, 66-68
responsive supply chains, 416
risk-hedging supply chains, 416
sustainability strategy, 58=59
trade-offs, 63
Operations consulting, 483-497
defined, 484
economics of, 485-486
importance of, 483-484
industry, 484-485
manufacturing consulting areas, 486
need for, 487-488
process, 488-489
services, 487
tool kit, 489-497
Operations effectiveness, 59
Operations scheduling; See Scheduling
Operations technology, 772-778; See also Technology
Opportunity costs, 780
Opportunity flow diagrams, 329
Optimal, 494
Optimized production technology (OPT), 719
Oracle, 515
Order lead time, 162-163
Order qualifiers/winners, 63-64
Ordering costs, 596
Organization, of production processes, 198-200
Organization charts, 203, 495
Organizational learning, 127, 134-135
Organizational risks, 777
Outputs, 67
Outsourcing
benefits, 417
capacity planning and, 112

contract manufacturers, 52, 76~77, 417

defined, 417

drawbacks to, 418

growth of, 52

of logistics, 418

reasons to, 417

supplier relationships, 418—419
Overhead costs, 782-784
Overutilization, 465
Qwnership costs, 423-425

P
p charts, 350-353
P-model, 601
Pacing, 151-152, 222
Panel consensus, 545
Parallel activities, 149,162,163
Parallel workstations, 228
Parameters, 692, 694-695
Pareto analysis, 495
Pareto charts, 329
Pareto principle, 614
Partial factor productivity, 153
Partial productivity measure, 67
Participatory design, 75
Partnerships, 372, 412, 457, 547
Patient arrival, 280
Payback period, 790-791
Payoff analysis, 496-497
PDCA cycle, 328
Peg record, 640
People management skills, 175
Peoples’ Express, 580
PeopleSoft, 515
Perceived quality, 324-325
Performance dashboards, 315, 496-497
Performance measurement
benchmarking, 152, 178, 336, 450
dollar days, 734
financial, 720
hospitals, 315
incentives, 187
operational measurements, 720-721
process analysis, 152~154
product development, 94-95
productivity measures, 66-68, 721
of sourcing, 425-427
work measurement, 178-188
Period cash flow, 84~85
Permeable system, 257-258
Perpetual system, £01
Personal-attention approach, 263-266
Personnel scheduling. 678-680
PERT, 382, 387, 497
Pfizer, 68
Phase zero, 79
Physician-driven service chains, 313
Pipeline, 436
Pittiglio Rabin Todd & McGrath, 483-484
Plan, do, check, act (PDCA), 328
Planned order release, 635, 645
Planned value (PV), 78
Planning; See also Operations and supply chain
strategy
for capacity: See Capacity management
ERP; See Enterprise resource planning (ERP)



operations and supply chain strategy,
5964
process of, 43
product development, 79
production, 568-570
strategic, 5964
Plant location methods, 439-444
Plant tours, 492, 494
Plant within a plant (PWP), 110-1M1
Platform products, 79-80, 81
Point-of-sale (POS), 547
Poisson distribution
arrivals and, 279-280, 283, 285, 288, 295
process control, 353
Poka-yokes, 261-262, 333-334
Polaroid Corporation, 82-85
Precedence relationship, 202, 224-227
Predetermined motion-time data systems (PMTS),
179-180
Present value (PV), 788-790, 799
Prevention costs, 325
Preventive maintenance, 463
Price
versus cost, 61
everyday low, 414
sales, 85
Price-break models, 612-614
Priority rules, 281, 667-674
Probability analysis, 389
Probability distribution, 693-694
Probability of reservice, 283
Problem analysis, 495
Problem definition tools, 489-492
Procedures projects, 485
Process analysis, 142-173
examples, 157-162
flow time reduction, 162163
Little's law, 155-156
make-to-stock, 149-152, 197
measuring performance, 152-154
multiple-stage process, 148-149, 157-158
production process mapping, 154-157
single-stage process, 148
slot machine example, 144-146
Process batch, 732-733
Process capability, 345-350; See also Statistical
process control (SPC)
Process change, 372
Process control procedures, 350-357
Process dashboards, 496-497
Process flow design, 203-208
Process improvement, 310-312
Process-intensive products, 81
Process optimization, 753
Process plans, 775
Process quality, 61-62
Process selection, 198
Process velocity, 154 :
Processes; See also Production processes
control of, 268
critical, 162
defined, 144
design of, 256
flexible, 1M1
flowcharting of, 146-148, 203, 205
as funnel, 164
hybrid, 151
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multiple-stage, 148-149, 157-158
operations and supply chain, 43-44
serial, 151-152, 162
service; See Service processes
single-stage, 148
types of, 148-152
Processing time, 726
Procter & Gamble, 336, 413
Procurement, lean, 457, 459
Producer’s risk, 358
Product change, 372
Product design/development, 74-103
brainstorming, 88
concept development, 79, 82
contract manufacturers, 52, 76-77
creativity, 86
DFMA, 89-92
ecodesign, 93-94
economic analysis of projects, 82-86
flexibility, 62
launch of new products, 78
measuring performance, 94-95
process, 76—82
role of customers, 86-88
service products, 92-93
testing and refinement phase, 79
value analysis, 87-88
Product innovation, 258-259
Product launch, 78
Product learning, 128
Product life cycle, 94, 259
Product—process matrix, 199-200
Product structure file, 639, 643-644
Product tree, 639
Production activity control, 674
Production change costs, 596
Production-line approach, 262-263
Production planning, 568-570
Production process mapping, 154=157
Production processes, 194-215; See also Service
processes
break-even analysis, 200-201
customer order decoupling point, 197-198, 308,
521,593
designing a production system, 201-203
facility layout; See Facility layout
manufacturing process flow design,
203~-208
organization of, 198-200
overview of, 196-198
types of, 666
Production pull system, 455
Production ramp-up, 7|9
Production rate, 568 -
Production requirements, 572-576
Production scheduling, 719
Production setup, 153, 230
Production smoothing, 580
Productivity, 51, 66-68, 153, 721
Professional sérvice organizations (PSO), 257
Program Evaluation and Review Technique
(PERT), 382, 387
Progress curves, 127
Project crashing, 390-393
Project development time, 85
Project indirect costs, 391
Project layout, 198, 202, 218, 232

\
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Project management, 370-408
breakthrough projects, 372
construction, 375
control charts, 378-382
critical chain, 734
defined, 373
derivative projects, 372
earned value management, 378-382
functional projects, 374
matrix projects, 374
network-planning models

critical path method, 382-390, 497
time—-cost models/crashing, 390-393
probability analysis, 389
project types, 372
pure projects, 373
resource management, 394-395
statement of work, 376
structuring projects, 373-376
tracking progress, 395
work breakdown structure, 376-377

Project management information systems (PMIS), 394

Project manager, 374, 376

Project milestones, 376

Projects, 373

Proposals, request for, 423

Prototypes, 79

Pull signals, 314

Pull systern, 455, 466

Purchasing function, 412-413

Pure goods/services, 45-46

Pure project, 373

Pure strategy, 570

Pure virtual customer contact, 259-260

Push systems, 314

Q
Q-model, 601-609
QFD, 86-87,103n
Q5-9000, 335
Quadratic programming, 753
Qualitative forecasting techniques, 522, 545-546
Quality
acceptable quality level (AQL), 358-359, 369n
certification, 51, 334-335
continuous improvement, 328, 495, 719
cost of, 325-326
design, 61-62, 324
dimensions of, 324-325
DPMO, 328
external benchmarking, 336
function of the department, 326-327
gap errors, 310-311
hospitals, 310-312
house of quality, 86-87
importance of, 731
inspection, 333-334
ISO standards, 51, 334-335
job enrichment and, 177
kalzen, 328
Malcolm Baldrige Quality Award, 81, 264, 322~323
process, 61-62 :
QFD, 86~87,103n
regngineering and, 497
of service, N8-119, 312
vorsus service, 6162

Shingo systern, 333-334
Six Sigma
analytical tools for, 329-332
application of, 51-52
defined, 321-322, 327
lean, 332
methodology, 328-329
process capability and, 345-346
roles and responsibilities, 332-333
versus theory of constraints, 719
specifications, 324-325
statistical process control; See Statistical process
contral (SPC)
statistical quality control (SQC), 327,333
total quality control, 50
total quality management (TQM])
defined, 322
development of, 51
employee involvement, 175,178
goals of, 322-323
versus reengineering, 497-498
use in hospitals, 310-312
Quality at the source, 175, 324, 463
Quality function deployment (QFD), 86-87, 103n
Quantitative layout techniques, 217, 232
Quetech Ltd., 179
Queue discipline, 281
Queue time, 726
Queuing systems, 276—283; See also Waiting line
analysis
Queuing theory, 496
Quick-build products, 79-80, 81

R

R chart, 353-357

Radio frequency identification (RFID), 309, 418, 617
Rail, as a transportation method, 436
Ramp-up, of new products, 79
Random errors, 540

Random service times, 281

Random variation, 343, 522-523
Rapid plant assessment (RPA), 492-494, 501-502
Rate cutting, 179

Rate fences, 581

Rath and Strong Consulting, 269
Ratio delay, 183

Raw materials, 595

Reactive system, 257-258
Reengineering, 51, 497-500
Regression analysis, 495-494, 525-528, 544543
Regression model, 444

Reinforcing loops, 495

Relative measure, 67

Reliability, 62

Remote diagnosis. 317

Reneging, 280

Request for bid (RFB). 413

Request for proposal (RFP), 413, 423
Request variability, 267

Research and development, 372
Reservice, 28)

Residuals, $40

Rerource inputy, 108-109

Resource management, 194195
Resources, 665

Respect tor people, 456-457



Respensibility charts, 497
Responsive supply chains, 416
Restaurant industry, 144, 149, 158-160
Retail sector

layout, 232-235

self-service model, 64, 143-144, 263
Return on investment (ROI), 720, 736
Returning, 44 |
Reverse auction, 413
Rewards, 175, 333
RFID, 309. 418, 617
Risk, 358, 359, 496, 777-778
Risk-hedging supply chains, 416
Risk priority number (RPN), 332
RiskMetrics Group, 453
Ritz-Carlton, 253-254, 263-266
Roadway Logistics, 418
Robots, 317,772-773
Rope, 728-731
Route sheets, 203-204
Routine service organizations (RSOs), 257
Routing matrix, 230-231
Run charts, 329, 330, 495
Run length, 695
Run time, 153, 695
Ryder, 418

S
Safety stock
defined, 605
establishing, 605-606
fixed-order quantity model, 594, 606-609
fixed-time period model, 594, 601-602, 609-611
in the health care industry, 314
Sales and operations planning, 564-589
aggregate operations plan, 566, 568-571
applied to services, 577-579
defined, 566
intermediate-range, 567-568
level scheduling, 465, 579-580
long-range, 567-568
overview of, 566—568
production planning environment, 568-570
techniques, 572-579
yield management, 569, 580-582
Sales price, 85
Sampling
acceptance, 358-360
by attributes, 350-353
size of, 354
by variables, 350, 353-354
work, 494
Sampling plan, 185
Samsung, 519-520
SAP, 509-515
SBAR, 310-311
Scandinavian Airlines, 235
Scatter diagrams, 495
Scheduled receipt, 645
Scheduling, 662-689
backward, 665, 735
critical path method, 382~390, 497
demand-pull, 471
FCFS rule, 281, 283, 668~670
finite loading, 665
forward, 665, 735
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functions performed, 665-666
in health care, 663-664
infinite loading, 664-665
input/output control, 675, 676
job sequencing, 667-668
lean production and, 465-469
level, 579-580
manufacturing execution systems, 664
master production, 634—637, 642-643, 733
material requirements planning (MRP), 665
minimum-cost, 390-393
on one machine, 668—670
of personnel, 678-680
production, 719
set jobs on same number of machines, 672-674
shop-floor control, 666, 674-677
simulation; See Simulation
on two machines, 670-672
work center, 664-668, 677
workforce, 310
Schwab, 52
Scientific method, 328
Scorecard, balanced, 496
Seasonal variation, 528—533
Second party certification, 335
Segmented service experience, 268
Self-check, 334
Self-service approach to service, 64, 143-144, 263
Sensitivity analysis, 85-86
Sequencing, job, 667-668
Serial process, 151-152, 162
Service blueprinting, 260-262, 494-495
Service bookends, 268
Service Executive System, 664
Service experience fit, 92
Service facilities, location of, 444-445
Service guarantees, 269-270
Service-Master, 236
Service package, 255
Service processes, 252-273; See also Production
processes
behavioral science approach, 268-269
blueprinting, 260-262, 494—495
customer contact, 255-260
designing service organizations, 257
managing variability, 266-268
nature of, 254-255
personal-attention approach, 263-266
production-line approach, 262-263
service guarantees, 269-270
service-system design matrix, 257-260
well-designed, 266

‘Service rate, 281, 283-285

Service recovery, 26%
Service requirements, 275-276
Service Science Management and Engineering
(SSME), 52
Service-system design matrix, 257-260
Service time distribution, 281, 292
Service triangle, 254=255
Serviceability, of a product, 324-325
Services, See also Service processes
aggregate planning and, 577-579
capacity planning and, 117=119,160«162, 257
classification of, 255-257
consulting and, 487
design of new, 92-93
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Services; See also Service processes—Cont.
versus goods, 44-47
growth of, 46-47
lean, 470-471
personnel scheduling, 678~680
pure, 45-46
quality, 18-119
versus quality, 61-62
quality of, 312
retail layout, 232-235
self-service delivery of, 64,143-144, 263
Service Execution System (SES), 664
specifications of, 45
virtual, 259-260
yield management, 569, 580-582
Servicescapes, 233-235
Servitization strategy, 46
Setup costs, 596, 732
Setup time, 153, 230, 468-469, 726
7-Eleven, 420
Shared offices, 176
Shareholders, 58
Shell Oil Company, 58
Shibaura Engineering Works, 195
Shingo system, 333-334
Shop discipline, 676
Shop-floor control, 666, 674677
Shortage costs, 596
Shortest operating time (SOT), 667, 669-670
Short-range capacity management, 108
Short-term debt, 785
Shouldice Hospital, 305-306
Sigma, 344
Signs, symbols, and artifacts, 235
Simple moving average, 534-535
Simulation, 690-715
advantages/disadvantages, 704-705
constructing a model, 692-694
defined, 691
discrete, 702
event, 702
forecasting and, 522
hospital example, 703
methodology, 691-696
problem definition, 691
programs and languages, 702-704
specifying variables and parameters, 692, 694-695
systems analysis, 495
using spreadsheets, 699-702
waiting lines, 294, 696-699
Single arrival, 280
Single channel, multiphase line structure, 282
Single channel, single phase line structure, 281-282
Single-minute exchange of die (SMED), 333
Single-period model, 594, 598~601
Single sampling plan, 358
Single-stage process, 148
SIPOC, 329

Situation-Background-Assessment-Recommendation,

30-3M
Six Sigma
analytical tools for, 329~332
application of, 51~52
defined, 321-322, %27
lean, 332
methodology, 328+-329
process capability and, 349=346

roles and responsibilities, 332333
versus theory of constraints, 719
Skunkworks, 373
Skype, 52
Slack time, 384
Slack time remaining (STR), 667, 669-670
SMED, 333
Smoothing
exponential, 536-539
production, 580
Smoothing constant alpha, 537
Smoothing constant delta, 538
Social responsibility, 58
Sociotechnical systems, 177-178
Software, 508-509, 772, 775-776; See also Technology
Source inspection, 333-334
Sourcing
capability, 420
defined, 43
global, 591-592
green, 421-423
measuring performance, 425-427
strategic, 412-417
Sourcing/purchasing design matrix, 412—-413
Southwest Airlines, 48, 53, 63
Spatial layout, 234
Specialization of labor, 176=177
Specialized plants, 469
Specific purpose equipment, 200
Specifications
importance of, 62
quality, 324-325
of a service, 45
Specificity, 413
Speed, 62,146,150
Speedi-Lube, 470-471
Spend cost analysis, 422
Splitting tasks, 227-228; See also Production
processes
Spot purchase, 413
SQC, 327,333
Stable supply process, 415-416
Stable workforce, 570
Stakeholder analysis, 496
Stakeholders, 58
Standard deviation, 180, 343344
Standard error, 540
Standard mathematical distributions, 493
Standard Meat Company, 470
Standard time, 181
Standardization, 199-200
Standards, job, 178-188
Starving, 148-149
State Farm Insurance, 439
Statement of work (SOW), 374
Statistical analysis, 495-494
Statistical fluctuations, 722
Statistical process control (SPC), 342 =349, See ol
Quality
Acceptance sampling, 358 -180
application of, 343
capability index, 347350
defined. 350 i
operating characteristic curves, 189330
procedures, 80-15»
Process capability, 148 <150
Variation and, WA 344



Statistical quality control (SQC), 327, 333; See also
Statistical process control (SPC)
Steady state, 158, 283
Steinway Piano Company, 135
Stew Leonard’s Dairy Store, 234
Stock, cost of, 786
Straddling, 63
Straight-line method, 781
trategic alliances, 412
Strategic analysis, 60
Strategic capacity planning, 109; See also Capacity
management
Strategic forecasts, 520 -
Strategic planning, 59-64; See also Operations and
supply chain strategy
Strategic sourcing, 412-417
Stretch objectives, 333
Structuring projects, 373-376
Subcontracting, 456, 570
Subjective preference variability, 267
Subtask, 376
Successive check inspection, 333
Sum-of-the-years'-digits (SYD) method, 781
Sun Microsystems, 77
Sunk costs, 779-780
Super bill of materials, 640
Supermaids, 470
Supplier, input, process, output, customer
(SIPOC), 329
Supplier networks, 471
Suppliers, relationships with, 418-419, 457
Supply chain design principles, 462-469
Supply chain management, 52, 611-612

Supply chain strategies; See Operations and supply

chain strategy

Supply chains

agile, 417

bullwhip effect, 413-417

efficient, 416

global, 42

green, 409

hospital, 312-313

lean, 457-459, 462-469

responsive, 416
Supply network, 40-42
Surveys, 489-490
Sustainability, 53, 58-59
Sustainable workplace, 176
SWOT analysis, 492
Synchronized planning, 753
Synchronous manufacturing, 720, 731, 735
System balance, 111-112
System dynamics, 495
Systematic layout planning, 222
System-level design, 79

T
T-Mobile, 52
Taco Bell, 53

Tactical forecasts, 520

Taiwan Semiconductor Manufacturing Company,
411-412

Target market, 65-66

Task autonomy, 178

Task errors, 269

Task identity, 178
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Task ordering, 202, 232
Task sharing/splitting, 227-228
Task variety, 178
Tasks, 146-147, 224-225, 376
Taxes, effects of, 784
Teams, employee involvement (El), 178
Technology; See also Internet
benefits of investments in, 777-778
CAD, 89, 775-776
CAE, 775
CAM, 776
evaluation of investments, 776
group, 218, 463, 664
hardware, 772
in manufacturing, 772-776
MRP software, 640-642
operations, 772-778
optimized production technology
(OPT), 719
organizational learning, 134-135
push development, 79-80
software, 508-509, 772, 775-776
Technology platform, 79-80
Telecommuting, 176
Temporary workers, 176
Testing, 80, 332
Testing and refinement phase, 79
Texas Instruments, 499, 665
Theory of constraints, 719
Third party certification, 334-335
Third-party logistics providers, 312,
418, 434
3M, 436
3PL, 312, 418, 434
Three T's, 261
Throughput rate, 153, 155-156, 720-721, 727
Throughput ratio, 154
Throughput time, 153-154
Time and motion studies, 51
Time buckets, 640
Time buffer, 729-730
Time-cost models, 390-393
Time fences, 636=637
Time incrementing, 694
Time per unit, 127
- Time series analysis, 524-542
decomposition of, 528-534
defined, 522
exponential smoothing, 536-539
linear regression analysis, 525-528
overview, 522 o
simple moving average, 534-535
weighted moving average, 535-536
Time standards, 183,186, 256 |
Time study, 179-183, 187
Time to market, 95
Time triggered, 601
TL 9000, 335
Tokyo Electric Company, 195
Tokyo Shibaura Electric Co. Ltd, 195
Toro, 529 ’
Toshiba, 195-196, 198
Total average value of inventory, 155
Total cost of ownership (TCO), 423-425
Total factor productivity, 153
Total factory automation, 776
Total quality control (TQC), 50
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Total quality management (TQM): See also Quality
defined, 322
development of, 51
employee involvement, 175,178
goals of, 322-323
versus reengineering, 497-498
use in hospitals, 310-312
Tours, plant, 492, 494

Toyota Motor Corporation, 53, 68-69, 81, 86, 110, 228,

230, 454, 469, 580, 596
Toyota Production System (TPS), 456-457
Toys “R" Us, 436
TQC, 50
TQM: See Total quality management (TQM)
Tracking Gantt chart, 395, 674-675
Tracking signal, 541-542
Trade-offs
concept of, 63
customer-induced variability, 266
waiting line analysis, 275
Trading blocs, 437-438
Training
cross. 175
to improve performance, 134
in Six Sigma, 333
Transaction cost, 597
Transactions costing, 784
Transfer batch, 732-733
Transportation method of linear programming,
439-442,672
Transportation methods, 435-436; See also Logistics
Treatment errors, 269
Triple bottom line, 53, 58-59
Trucking, 435
Tucson Parks and Recreation, 577-579
Turnover, of inventory, 155, 426-427, 611
Two-bin logic, 597
Two-stage assembly line, 696-699

U

U-shaped layouts, 228, 229

Unbalanced capacity, 722-723

Uncertainty, of supply, 415-417
Uncompromised reduction, 267
Underutilization, 465

Uniform plant loading, 465

Unions, 179

Unique Identification Authority of India, 371
US. Department of Defense, 378

Upper and lower process limits, 346

Upper and lower specification limits, 344347
Upper and lower tolerance limits, 344
Upper control limit (UCL). 350-353, 355-357
UPS, 179, 434, 592

US Airways, 48

USx, 779

Utilization, 109, 118-119, 145, 153

v

Validation, 695

Value, 47-48, 454-455

Value-added. 154, 454-455, 721

Value analysis/value engineering, 87-88

Value chain, 454, 492

Value stream mapping (VSM), 154, 457, 458, 459-462

Variability, customer-introduced, 266268
Variable arrival, 278
Variable costs, 779
Variable-time increments, 694
Variables
sampling by, 350, 353-354
in simulation, 692
specifying value of, 694-695
Variation
assignable, 343
comman, 343
cost of, 344-345
random, 343, 522-523
seasonal, 528-533
Velocity, process, 154
Vendor managed inventory (VMI), 413
Vertical integration, 419
Vertical job enlargement, 177
Virtual manufacturing cells, 232
Virtual offices, 176
Virtual service, 259-260
Volvo, 76, 110

w
Wait time, 292-294, 726
Waiting line analysis, 274-303
computer simulation, 294
customer arrivals, 277-280
customer wait time, 292-294, 726
economics of, 275-276
factors to consider, 280-283
line structure, 281-283
models, 257, 283-291
queuing system, 276-283
simulation and, 696-699
Walmart, 61, 233, 616
Warehouses; See also Distribution; Logistics
consolidation of, 436
cross-docking, 436
facility location criteria, 436-438
layout: See Facility layout
lean, 459
material handling, 220, 222, 230, 772, 774
Waste
defined, 455
elimination of, 51, 456
reduction of, 421, 457
Water, as a transportation method, 435
Weeks of supply, 426-427
Weighted average cost of capital, 786-787

Weighted moving average, 535-536
Wendy’s, 149-15]

Wikipedia, 260
W. L. Gore & Associates, 80
Work breakdown structure, 376-377
Work center scheduling, 664-668, 677
Work flow diagram, 309
Work groups, autonomous, 178
Work-in-process inventory, 149~150, 230, 53%
Work measurement: See also Job design
purpose of, 178
techniques for, 179-180
time study, 180-182, 187
work sampling, 170-180, 182187, 494

Work package, 374
Work sampling. 179180, 182-187, 494



Workeenter layout, 199, 202, 218-222
Workforce

flexible, 111

scheduling of, 310

stable, 570
Workforce level, 568
Workstation cycle time, 224226, 237
Workstations, parallel, 228

b 4
¥ chart, 353-357

Y

Yield management, 569, 580-582
YouTube, 240

b4

Zara, 35-40
Zero-changeover-time, 110
Zero defects, 321,333

Zero variability, 344

Zoran Corp.. 411
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