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See also Product layouts
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frequency identification
Barnes and Noble, 273
Basic EOQ model, 564-567, 564f, 565!
Basic layouts
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advanced single-server model v.,, 209-210, 210f
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Bechitel, 78
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Benchmarks, 75, 77, 91, 92, 94, 96, 159, 320
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Block diagram, 267-269, 270f
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BMW, 69, 159
Boeing, 77, 266f, 430, 498, 745
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BPR. See Business process reengineering
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Breakeven point, 233-234, 234f, 235/
Breakthrough strategy, 79-80
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BSI. See British Standard Institute
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Budgeting, 245, 599
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Bullwhip effect, 426427, 426f, 497-498, 555, 615
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CAD/CAM, 168, 231, 231f, 246f, 247+
CAE. See Computer-aided engineering
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Capacity, 229, 258, 260f, 696, 738
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Center-of-gravity technique, 304, 304f
with Excel, 305, 305f
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Computer-integrated manufacturing (CIM), 246,
246f, 248¢
Computerized layout solutions, 272
Computerized line balancing, 279
Computerized mathematical simulation, 590
Computerized Optimization and Simulation
Modeling for Operating Supermarkets
(COSMOS), 274
Computenized Relative Allocation of Facilities
Technique (CRAFT), 272, 278
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232f, 2321
Continuous replenishment, 452, 498

Index 799

Continuous replenishment programs (CRP), 556
Control, 235, 281, 3681, 757, See also | nventory

control systems; Process control; Project
control; Siatistical process control
DMAIC, 78-80, 81f, 82
forecast accuracy and, 520-523, 521 J+3221
170 control, 627/, 628, 769-771, 771 f
visual control, 735, 736f

Control charts, 67, [10f, 126
for attributes, 113-118
c-Chatts, 113-114, 117-118, [18f
control limits and, 112
development of, 113
normal distribution, | 13f
patterns of, 124-125, 124f, 125f
p-charts, 113-117, 115f, 125
process control chart, 1 12f
sample points in, 112-113, 112f
Control limits, 112
Convenience, 56
Conveyors, 246f, 2471, 265
Coors, 77
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inventory management and, 557, 558f
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shifting, 614
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Demand management strategies, 614-615, 615f
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Ainmazon, 455, 456f
beta distribution, 389, 390f
collaborative logistics and, 459-460
DCs/warehouses and, 457
distribution outsourcing and, 460
normal distribution, 393, 394f
Poisson distribution, 201-202, 209, 212
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with Excel, 569, 570f
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Economies of scale, 259-260, 260f
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EDI. See Electronic data interchange
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e-marketplaces for, 454
reverse auctions for, 454455
Equal likelihood (La Place) criterion, 36
Equal opportunity, 329
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EVA. See Earned value analysis
Evans, J.R., 129
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leaming curves and, 341, 342f
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multiple-server model with, 213f, 214
observation sheet in, 353f
penodic inventory system order quantity with,
578, 579f
process capability with, 132, 132f
process flowcharts in, 239
process layouts with, 270f
productivity with, 15f
quantity discounts with, 573, 573f
regression analysis with, 529-530, 529f, 530f
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empowarment and, 323
environmental analysis and, 333¢, 334
ergonomics and, 334
flexible work schedules and, 324
global diversity and, 331-332
Japan and, 321
job analysis and, 335-338, 335f, 336, 337,
338¢
job design and, 332-333, 333/
job enrichment and, 322-323
learning curves and, 338-342, 339, 340f, 3417,
342f

motion study and, 337-338, 338;¢
scientific management limitations and, 319
task analysis and, 333, 333«
teams and, 323
technology and, 334
temporaty/part-time employees and, 325-327
wotker analysis and, 333-334, 333;
worker-machine chart, 336-337, 237/
Hurricane Katrina, 399-400
Hurwicz criterion, 36
Hyatt Regency, 329
Hybrid layouts, 283284, 284f
cellular layouts as, 278-282, 278f, 279¢, 280f,
281f
FMS as, 282, 283f
Hyundai Azera, 69
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IBM, 13, 278, 325, 430, 469, 701, 709
Idea generation, 157-160, 158f, 159f
iGrafx, 238
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Improvement, 92¢
Improvement curve. See Learning curves
Incentive piece-rate system, 349, 351-352
Incentives, facilities location and, 300-30]
Incremental expansion, one-step expansion v.,
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Independent demand, 557, 558/
Index, 21, 69, 131-132, 436
Index numbers, 8§5-87, 86f
India, 11f, 13-14, 170, 374
Indonesia, 11f
Industrial Revolution, 8¢
Industry sector, 298, 756
aircraft industry, 338-339, 341f
GDP v, 190, 191f
Infinite queue, 202
Infinite scheduling, 772
Information, 39, 301-302, 438¢
Information costs, 84
Intormation technology, 5, 13, 556
bar codes and, 433
EDI and, 432
electronic business and, 431432, 431f
Internet, 435, 437
RFID, 246f, 248¢, 433-434, 434f, 435f, 740,
740n7, 768

as supply chain enabler, 431437, 431f, 434/,

4351, 436f
Infosys, 13, 170
Infrastructure, 300
Innovation, 244t. See also Process innovation
Input/output, percent change in, 1617, 16f
Input/output (I/O) control, 627f, 628, 769-771,
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Inspection costs, 84
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Interchangeable parts, 6-7, 8¢
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EC and, 95, 97
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Internet, 246f, 248¢, 435, 437, 463, 465, 467,
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Intranet, 246f, 248¢
Inventory, 630, 722f
QM and, 556-557
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supply chain uncertainty and, 424-426, 425f
VML, 459, 556, 561, 563
Invenlory control systems, 559, 560f
ABC syslems, 560-563, 56 1f
petiodic inventory systems, 560, 577, 578f
Inventory management, 274, 555-556, 599
costs and, 554, 557-559
demand and, 557, 558f
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ITL. See International trade logistics
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137-738, 738f
JIT. See Just-in-time
Job analysis, 335-338, 335/, 336f, 337f, 338¢
Job design, 332-333, 333
Job rotation, 322
Jobs, 318, 322, 335, 336f. See also Employees
Job shop production scheduling, 756
Job training, 321-322
Jockeying, in waiting line system, 201!
Johnson’s rule, 764766, 765f
Jones, Daniel, 72|
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Juran, Joseph M., 601, 65, 76
Just-in-time (JIT), 7, 8¢, 22, 721. 744, 744f

Kaizen, 71-72, 735-737, 737f
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Kanban (card), 726—730, 1271, T28f, 741f
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Kanban racks, 728, 728f

Kanban square, 727-728, 728f

Kaplan, Robert, 23

K-bills, 685

Keiretsu model, 432-433

Kelley, James E., Jr., 379

Kellogg's, 577

Kerns, David, 743

Key performance indicators (KPIs), 23-24. 234,
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K’NEX, 472
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Kohl’s, 273

Korea, 16-17, 16f, 370

KPls, See Key performance indicators
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Labor, 6, 274, 300, 63|
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Labor management, 458f, 459
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[.anded cost, 465
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Latin America, 374-375
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LCFS. See Last-come, first-served
LDR. See Linear decision rule
Leadership in Energy and Environment Design
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Leaning supply chain, 745-746
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drawbacks of, 742--743
llexible resources in, 723-724, 724f
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743, 745
uniform production levels in, 732-735, 734f
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decision variables in, 646647
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graphic solution method for, 648—-652, 649f
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model formulation in, 646—64%
objective function in, 647
OM application for, 646+
Lineur programming model solution, 652, 653f,
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Lost sales costs, 85
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Low level code (L1.C), 689, 689/
LPT. See Longest processing time
LS. See Latest start time
LT. See Lead time -
LTPD. See Lot tolerance percent defective
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Maintenance, repair and operation (MRO), 453f

Makespan, 762, 764
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Materials management, ERP and, 703, 703f, 704f
Matnx, 368, 370, 758-759
C&E matrix, 65, 65f, 81f
product-process matrix, 229-230, 230f
service-process matrix, 195, 196f, 196t
SWOT matrix, 1912
tradeoff matrix, 176, 177f
Matrix organization, 370
Matsushita, 7
Maximax criterion, 35
Maximin criterion, 35
Mayo, Elton, 7, 8¢
Maytag, 745
Mazda, 161
McDonald’s, 19, 73, 75, [11, 159, 192, 193, 207f,
236f, 298, 329, 349f, 498, 614, 631, 744, 777
speed at, 238-239
McGregor, Douglas, 7, 8¢, 319f
Mean absolute deviation (MAD), 517-519, 5201
Mean absolute percent deviation (MAPD), 519,
5201
Mean (x) chart, 119-122, 120, 121f, 1211, 122f,
128f
R-charts with, 123125
Mean squared error (MSE), 522
Mean time between failures (MTBF), 164
Mean time to repair (MTTR), 164—165
Measure, in breakthrough strategy, 79
Medicare, 78
Memorial Hermann Hospital (Houston), 78
Mercedes, 56-57, 57f
Merck, 18
Mercy Health System, 62
MES. See Manufacturing execution systems
Metamor, 705
Methods time measurement (MTM), 354-355
Mexican Football Federation First Division, 96,
96f
Mexico, 468
MEN. See Most-favored-nation
Micromotion analysis, 337
Microsoft, 77, 701
Microsoft Dynamics, 706¢
Microsoft Project, 368f, 382, 396, 397f
Gantt chart in, 396f, 397, 398f
PERT analysis with, 398, 398f, 399f
Microsoft Visio, 237f, 238, 747f
Minimax regret criterion, 35-36
Minimum slack (SLACK), 761-763, 767
Mission statement, 18
Mixed-model assembly, in lean production,
133734, 734f
Mixed-model assembly lines, 282, 283f
model sequencing and, 283-284
U-shaped assembly lines as, 283, 284f
Mixed strategies, for aggregate planning
quantitative techniques, 619, 621
Mixed strategy, for capacity adjustment, 612
Model formulation. See also specific types of
models
in linear programming, 646-648
Model sequencing, mixed-model assembly lines
and, 283284
“Model to Raise Achievement and Close Gaps"”
(RACG), 62
Modular bills of material, 685, 686f
Moduiar design, 166
Monarcas Morelia, 96, 96f
Monitoring, 757
Gantt charts for, 768-769, 769f
I/O control and, 769-771, 771f
scheduling and, 768-772, 769f, 771f

Monsanto, 701
Monte Carlo technique, 590-592, 591¢, 592f, 592¢,
593¢, 594, 594¢
Most-favored-nation (MFN), 464
Most likely time, 389, 391
Motion study, 337-338, 338¢
Mottvation, 319-320, 319f
Motorola, 7, 69, 73, 76-77, 80, 82, 111, 130, 230,
317,321, 323
Movement, 722f
in demand behavior, 501
Move time, 730
Moving average, as time series method, 503~506.
505f
MPS. See Master production schedule
MRO. See Maintenance, repair and operation
MRP. See Material requirements planning
MRP action report, 695, 695¢
MSE. See Mean squared error
MTBE. See Mean time between failures
MTM. See Methods time measurement
MTTR. See Mean time to repair
Muda (waste), 722-723, 722f, 723f
Multicollinearity, 532-533
Multifactor productivity, 14, 14f
Muttfunctional employees, 723-724, 724f
Multiple regression, with Excel, 530-533, 530,
5311, 5321533,
Multiple-sampling plans, for acceptance samplin g,
153
Multiple-server model
with Excel, 213f, 214
waiting line analysis and, 210-214, 21 1f; 213f
Multistage process, 89-90
Muther’s grid, 269-270, 270f

Nabisco, 117f, 440, 460
NAFTA. See North American Free Trade
Agreement
NASA, 77, 92¢, 341
National Bicycle Industrial Company, 21
National Health Service, 116
National Institute of Standards and Technology,
921

National Museum of American History, 369, 388
National Park Service, 702
National Quality Institute, 92/
National Quality Research Center, 21
Nation groups, 464, 465f
Navy, U.S., 379, 379f
Navy Special Projects Office, 379
NBC Universal, 523
Near shoring, 746

near-shore suppliers, 470471, 47 I}
Near-sourcing, 14
Nebraska Medical Center, 78
Net requirements, 689, 6891, 690
Netting, 688, 689¢
New Balance Corporation, 12-13
New Orleans Restoration Project, 399—400, 400f
Nike, 704

reuse and, 173-174, 174f
9/11, 378, 378f, 472473, 533
Nintendo, 10
Nissan, 321, 742
Nokia, 170
Nokia Siemens Networks, 373
Nominal value, 127
Nonadjacent, 267-269
Nonadjacent loads, 267-268

Nonconformance, 83, 87
Non-instantaneous receipt model, 567-569, 567f

Normal activity cost, 401-402, 401/
Normal distribution, 113f

of projeet time, 393, 394/
Normal time, 350

North American Free Trade Agreement (NA FTA),

464, 468
North Carolina Baptist Hospital, 78
North Shore University Hospital, 64, 79-80
Norton, David, 23
Norway, 10, 10f, 16/
Notified bodies, 97

Objective function, in linear progromming, 647
Objectives, 22, 23, 261-262, 757
OBS. See Organizational breakdown structure

Observation sheet, for time studies, 3521, 353, 353/

OC. See Operating characteristic (OC) curve
OECD. See Organization for Economic
Cooperation and Development
OEM. See Original equipment manufacturer
Ohio, 299
Ohno, Taiichi, 721, 723-724. 726. 737738
Olympic Stadium (London), 386, 386f
OM application, for lincar programming, 646¢
OM Tools
ncceptance sampling with, 151
center-of-gravity technique with, 306, 306/
CPM/PERT and, 393.-395, 3937, 3047
decision analysis with, 37-38, 37/
EOQ models with, 570, 570f
forecasting and, 526, 526/
learning curves and, 342, 342¢
toad-distance technique with, 307, 308. 308/
location factor rating with, 303, 303/
probabilistic network analysis and, 393-395.
3941
provess capability with, 132, 133/
SPC with, 126-127, 127f, 128/
time study number of cyeles with, 354f
transportation model and, 480, 480/
wark sampling and, 358/
On-demand (divect-response) delivery, 452
One-step expansion, incremental expansion v,
250f
Open-Access system, in scheduling, 767768
Operating characteristic (QOC) curve, 150-151 :
150
Operating costs, of technology, 245
Operating requirements, in QFD. 179, 1797
Operations, 2, 2f, 4. 5
SCOR, 442-443, 4421, 443;
Operations management, 599
evolution of, 6-9
function of, 2-6
historical events in, 81
manager responstbility in, 3
Operations Research, 8¢
Operations sheets, 235, 236/
Operations strategy. See also Sales and operations
planning
core compelencies in, |8
definition of, 17
firm positioning i, 19-21, 20/
order winners/order qualifiers in, 18-19, 19f
primary task in, 1718

strategy deployment in, 21-25, 22f, 231, 24f, 257

Operator costs, 84

Opportunity cost matrix, 758-759

Oprylund Resort, 436

Optimal solution, 650

Optimistic time, 389, 39|
coefficient of optimism, 36

Oracle, 170, 705, 706¢

Order cycle, 564-567. 564f, 565f. See also specific

tvpeyx of orders
Order fulfillment, 455, 456/
Ordering costs, 558
Order qualifiers/winners, 18-19, [9F
Organizational breakdown structure (OBS), 372,
T3
Organizational structure, 5/
Organization for Economic Cooperation and
Development (OECD), 14
Onginal equipment manufacturer (OEM), 4531
Outputs, 1617, 16f
for MRP, 694-695, 6941, 695¢
Outsourcing, 7, 8¢, 13-14
cost and, 228-229
distribution outsourcing, 46()
process planning and, 228-229
procurement and, 452, 453/
Overbooking, 631, 633¢
Overflow frequency, 768
Overloads, 698-699
Overproduction, 722f
Overtime/undertime, as capacity adjustment
strategy, 613
Owens Corning, 701

Pahst Brewing Company, 2}
PAC. See Production activity control
Package carriers, 461462, 461f
Palm, 440
Palm Inc., 454
Pareto, Vilfredo, 65
Pareto analysis, 63/, 05-66, 66f
Park Place Lexus, 94
Participative problem solving, 71
Partnering, 69
Parts deployment, 178-179, 179f
Part-time employees
s capacity adjustment strategy, 613-614
human resources management and, 325-327
Patagonia, 173
Patient scheduling, 767-768
Pattern test, in control charts, 125
Payofl, 34
Payoff tables, 34-36, 34/
Pay types, of employee compensation, 327
p-Charts, 113-117, 1151, 125
PDCA. See Plan-do-check-act
PDM. See Product data management
Peak demand, as capacity ndjustment Strategy,
613
Pells Corporation, 745
PPentagon, project management at, 378, 378f
PeopleSoft, 325
PepsiCo, 330
Perceptions, of manufactured products, 56
Perceptual maps, 159, 159/
Performance, 262. See also Supply chain
performance measurement
Judging, 350
KPls, 23-24, 231, 439-440
m manufactured products, 56
of tme studies, 351
Performance management, in project control,
377-378
Performance requirements of a task, 333
Performunce specifications, 1941, 195
Periodic inventory systems, 560, 577, 578/
Periodic inventory system order quantity, 577
with Excel, 578, 579¢f
with variable demand, 578
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Periodic order quantity (POQ), 692-694
Periodic review system, 560
Perpetual system, 339, 560f

PERT. See Program evalvation and review
technigue

PERT analysis, 308 398/, 3997
Pessimistic time, 389, 39|

coeflicient of pessimism. 36
PFA. See Production flow analysis
Plizer, 440)

Phantom bills, 685
Philips Electronics, 427
Philips Optical Storage, 427
Philips Semiconductors. 427
Piecemeal analysis, of technology, 246
Piece-wage system, 318
Incentive piece-rate system, 349, 35)-352

Pipelines, for transportation, 46 11, 462-463
Pixar, 159, 160

Pizza Hut, 6
Plan-do-check-uct (PDCA), 60-61, 61f, 76
Baldrige Awards and, 62
Plank, Kevin, 704-705, 105f
Planned order receipts, 689, 689r
Planned order releases, 689, 689, 692
Planned order report, 692, 694, 694;
Planning, See also specific fypes of planning
avallable-to-promise, 628-629, 63( if
collaborative planning, 628
hierarchical nature of, 626, 6271, 628-629, 6307
PLM. See Produet lifecyele mianagement
Point of indifference, 234, 235/,
Point-of-sale data, 433
Poisson distribution, 201-202, 209, 212
Poke-yoke (visual quality control), 735, 736f
Polaris Missile Project, 379
Policy deployment
action plan in, 22f
In strategy deployment, 21-23, 22f
POQ. See Periodic order quantity
Positioning strategy, 20, 20/
costn, 19
flexibility in, 21
quality in, 21
speed in, 19, 22
SWOT matrix in, 19n2
Postal Service, U.S., 205, 455, 456f; 461
Postponement, distribution and, 457-458
Poudre Valley Health System (PVHS), 70, 320
Power sources, 262
PPI. See Product Price Indices
PPM. Sec Defective parts per million
Precedence diagram, 274, 276-277
Precedence relationship, 376-377, 376f
Precedence requirements, 274
Predetermined motion times, 354-355, 355¢
Predictive maintenance, 73916
Premium seats, 633¢
President’s Quality Award, 92¢, 93
Prevention costs, 84, 85f
Preventive maintenance, 738
Price-downgrading costs, 84
Primary task, in operations strategy, 17-18
Principles of motion study, 337-338. 338;
Probabilistic activity times, 389392, 3907, 3927
Probabilistic analysis, of project network, 394-395
Probabilistic network unalysis, CPM/PERT
analysis/OM Tools and, 393-395, 394¢
Probabilities
decision analysis with, 38-39
deciston analysis without, 34-36, 34¢
Probability distribution, of demand, 591t
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process of, 368f
project control in, 377-379, 378/
project crashing in, 400403, 4011, 402f, 403f

project manager in, 368f, 37|

RAB. See Registrar Accreditation Board

RACG. See “Model to Raise Achievement and
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basics of, 109-112
with Excel/OM tools, 120-127, 127f, 128f
QM and, 110
quality measures and, 1 10-111
services and, 111
Statistical Process Control (SPC) Chart, 81f
Stay on schedule, 368f
Steady state, 204, 204+
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621. See also specific types of strategies
Strategy deployment
balanced scorecard in, 23-24, 23, 24f, 78
in operations strategy, 21-235, 22f, 23¢, 24,
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welghted moving average as, 506
Time studies, 348
elemental standard time files in, 354
number of cycles in, 353, 354f
observation sheet for, 352f, 353, 353f
performance of, 351
predetermined motion times in, 354—355, 3551
stopwatch time study in, 349-352, 349f, 352f,
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