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Cyclical variations in data, forecasting and, 123

Darden Restaurants, 432-434, also see Video Cases,

Olive Garden, Red Lobster
Deadhead time, T5-12
Decision-making tools, 635-704
decision process in operations, 686-687
decision tables, 688
decision trees, 691-695
environments, 688-69 |
under certainty, 690 .
expected value of perfect information (EVPI),
690-691

under risk, 689690 .

under uncertainty, 688-689
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-forecasting, 144
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just-in-time and lean operations, 661
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location strategies, 336-337
maintenance and reliability, 681
managing quality, 215
material requirements planning (MRP) and
Enterprise resource planning (ERP), 592
operation and produ.livity. 23
operation strategy in a global environment, SI
process strategy, 282
project management, 60, 93
short term scheduling, 632
supply chain mgt., 457
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169-172, 279
location decisions and, 321-322
OM and, 14,20
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33-34
outsourcing and, 475
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project management and, 60
quality management and, 196-197
supply chain and, 438
work environment and, 403
European Union (EU), 32, 32n
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EVPI, 690-691
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Excel OM:
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decision models, 696697
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linear programming, 722
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690-691
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Extensions of MRP:
capacity planning, 579-580
closed loop, 579
material requirements planning Il (MRP 11), 578
Extensions of MRP, 578-580
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Flexible response, 38
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Flextime, 391
Flowcharts, 207-208
Flow diagrams, 266
job design and, 400
FMS, 275
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Focused processes, 265-266
Focused work center, 364
Focus forecasting, 135-136
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forecasting; Associative forecasting
methods
approaches to, 108-109
capacity and, 107
defined, 106
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Forward scheduling, 603

Free slack, 73

FR, reliability and, 672

Functional arca, mission and, 34
Functionality, 352-353

Functions of inventory, 484485

Future time hotizen, forecasting and, 106

Gantt charts, 607609, 608n
load charnt, 608
project scheduling and. &1
schedule chart, 608
The Gap, 349, 354
General Electric Corporation, 199, 446
General Motors, 291, 445, 446
Geographic information systems (GISs), location
strategies and, 331-332
Glidden Paints, E31
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Arnheuser-Busch, §26-528
Amold Palmer Hospital, 192-194
Bechte! Group, 56-58
Boeing Aircraft, 28-29
Darden’s Restaurants, 432-434
Dell Computer, 254-256
Delta Airlines, 600-602
Disney World. 104-106
FedEx, 316-317
Hard Rock Cafe, 24
McDonald s, 346-347"
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Regal Marine, 156-158
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Wheeled Coach, 560-562
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) and. 33. 195
Global operations. S¢e Operations Strategy in a
global environment
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Global supply chain issues, 435-436
Global view of operations, 33-36
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design of, 155-190
global operations and, 32
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Graphical lincar programming constraints, 708-709
Graphical techniques, 534
Graphic approach, break-even analysis and. 297
Green manufacturing, 171
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568-569
Group technology, 176
Growth of services, OM and. 11-12
Growth phase, product life cycle and, 160
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. Clips'and Video Cases
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layout of café, 352
layout strategy, 349
~mission statement, 34
operations management in services, 25
Pareto chants and, 206-207
‘ project management and, 58
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Harvard Case Studies:
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~ forecasting, 152
human resources and job dcsxgu 408
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tocation strategies, M3
maintenance and reliability, 634
managing quality, 219
material requirements planning (MRP) and
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operations and productivity, 26
operations strategy in a global environment, 54
process steategy, 288
project management, 102
short-term scheduling, 637
statistical process control, 251
supply chain management, 461
work measurement, 430
Hawthome studies, 394
Hertz Car Rental, 544
Heuristic, assembly-line balancing and. 368
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Holding costs, 490
Honda, 45
Honeywell, 199
Hospitals. See also Amold Palmer Hospital
aggregate planning and, 542
MRP and. 581
queueing, 759
scheduling services and, 621
simulation, 803
Hotel site selection, location strategies and,
329-330
Hotels, MRP und, 581
House of quality, 163
Human resource and job design strategy, 387409
competitive advantage for, 390
cthics and the work environment, 403
forecasting and, 107
OM and, 39
job design and, 392-396
labor planning and, 391-392
labor standards, 403
methods analysis, 399-401
objective of, 390
service processes and, 271
visual workplace, 40203
Hyundai Shipyard, 75

Ikon Office Solutions, ERP and, 595-596
Impact on employees, JIT layout and, 647
Improvement of service processes, 272
Incentives:
job design and, 395-396
managing the supply chain, 442
“Incomplete” orders, 443n
Increasing repair capabilities, 678-679
Independent demand. inventory models and,
490-502
basic economic order quantity (EOQ) model,
490491
production order quantity model, 497-499
quantity discount model, 500-502
Independent versus dependent demand, inventory
maodels and. 489
Industry standards, product design and, I7"
Infant morality, 675, 675n
Infinite population, waiting line, 755
Initial solution, transportation models and, 538-540
Input-output control, loading )ob» and, 606-609
Inspection: .
attributes versus variables, 210
definition, 208
quality management and. 208-210
service industry and, 210
source and, 209-210
when and where, 208209
Intangible costs, location stralegies and, h
(ntegrated suppty chain, 442
Integrate OM with other activities, 43
Intermitient facilities, 605606
Interminent processes, 230
Internal benchmarkiog, 202
Imemal failure, quality and. 1%,
Inlun.umnm business, 47

International quality standards, 198
Intermational srategy, globa) operations and, 47
Intemet resources:
agpeegate planning, 558
capacity planning, 313
design of goods and seevices, 190
forecasting, 153
haman resources and job design, 409
inventory management, 523
just-in-time and lean operations, 665
layout strategy, 385
location strategies, 343
maintenance and reliability, 684
material requirement planning and ERP, 597
operations and productivity, 26
operations in a global environment, 54
outsourcing as a supply chain strategy, 480
process strategy, 285
project management, 102
quality management, 219
short-term scheduling, 637
statistical process control, 251
supply chain management, 461
work measurement, 430
Introductory phase, product life cycle and, 160

Intitive lowest-cost method, transportation models,

737-738
Inventory analysis, simulation and, 803-806
Inventory, lean operations in scrvices and, 658
Inventory management, 481-523
fixed-period (P) inventory systems, 507-509
inventory models for independent demand.
490-502
just-in-time, 648-651
Kanban, 652-655
management and, 485-489
models, 489-490
OM and, 35.40
other probabilistic models, S05-507
probabilistic models and safety stock, 502-507
Inventory turnover, 453
Inventory types, 484485
Investment analysis, capacity planning and,
301-305
Ishikawa diagrams, 205-206
1SO 9000, 198
18O 14000, 198
1SO 9001: 2000 component, 198
Iso-cost, 718
Isometric drawing, 177 .
Iso-profit line, graphical lincar programming.
709-711
Issues in integrated supply chain, 442-443
operations strategy, 4243
short-term scheduling, 602-605

Jackson Memorial Hospital, 805
JC Penney, 444
Job classifications, 392
Job design, 392-396
definition, 392
human resource strategy, OM and, 33, 40
job expansion, 393-394
labor specialization, 392-393
limitations of job expansion, 393
motivation and incentive systems and, 395-396
psychological components of, 394
sclf-directed teams, 394-398
Job enlargement, human resource straregy and, 393
Job enrichment, 393 :
Job expansion, 393
limitations of, 303
Job lots, 354
Job rotation, 393
Job shops, facilities, 605 606
scheduling, 605n
Jobh speciatization, 302193
John Deeyo, 487, 432
Jobison Blectric Holdings, LTD., 38
Johnson's nle, sequencing and, 616-617
Joint ventares, time-based competition and, 174
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Jury of executive opinion, 108
Just-in-time:
MRP and, 572~ 573
TQM and, 202
Just-in time and lean operations, 639-665
definition, 642
inventory and. 648-651
layout and. 647
lean operations, 642-634
material requirements planning and, §72-573
quality and, 655-656
scheduling and, 651
services, 658-659
Toyota production system and, 642, 656
Just-in-time (JIT) inventor,, 648-651
reduce inventory, 649
reduce lot sizes, 649-650
reduce setup costs, 650-651
supply mgt.. and, 452
Just-in-time partnerships, 645-646
concems of suppliers, 646
goals of, 645
just-in-time, 644-646
Kanban, 652655
Just-in-time performance. OM and, 13

Kaizen, 199
Kanban system, 652-655
advantages of, 655
definition, 652
number of cards or containers and. 654
Keiretsu networks, 440
Kits, BOMs and, 566
Kitted material, MRP and, 566
Knowledge -based pay systems, 396
Knowledge society, 18
Kodak, 172
Komatsu, 49
Krispy Kreme, 291

Labor planning, human resources and, 391-392
Labor productivity of, location strategies and, 320
Labor scheduling example, linear programming,
719-720
Labor standards:
human resources and, 403
work measurement and, 412
Last-in, first-out (LIFO), 756n
Last-in, first-served (LIFS). 756n
Latest activity start time (LS), 69, 71-72
Latest finish time (LF), 69. 71-72
Layout design, OM decisions and, 35, 39
service processes and, 271
Layout strategy, 345385
just-in-time and, 647
office layout and, 348, 350
process-oriented layout and, 348, 356-360
repetitive and product-oriented layout and, 348,
364-370
retail layout and, 351
servicescapes, 352-353
services, lean operations and, 658
types of, 348-349
warchouse and storage layouts and, 353
work ceils, 348, 360-364
Layout, types of, 348-349
- ba-Z-Buy, 412
Lead time:
inventory model and, 49%
MRP and, 567
Lean operations, just-in-tine and, 642644, 6.57
+ - building a lean organization, 657
climinate waste, 642-643 -
improve Wiroughput, 644
- remove varlability, 643
S5 services in, 658- 459
-+ Leaming curves, 781<794
. arithmetic approach, 784~ .
““coefficient: approach 185~7B7
hmllmons, 783

logarithmic approach, 784-785
in service and manufacturing, 783-784
strategic implications, 787-788
Least squares method, trend projections and,
121-123 ,
Legal standards, product design and, 172
Level material use, 621
Level schedules, JIT and, 652
Level schéduling, 533
Level strategy, aggregate phnnlm__ and, 533
Levi's, 494 i
Life cycle, strategy and, 33, 159- 160
LIFO, 756n
LIFS. 756n
Limitations of job expansion, 395
Limitations of rule-based dispatching systems, 618
Limited-population waiting-line models, 755,
767-769
Linear decision rule (LDR), aggregate planning
and. 540
Linear programming, 705-732
applications. 716720
,Jefined. 706
graphical solution:
constraints, 708-709
comer-point method, 711-712
iso-profit line, 709711
minimization problems, 715-716
problem formulating. Shader Electronics
Company example, 707-708
problem, requirements of, 706-707
sensitivity analysis, 712-715
simplex method, 720
Linear regression analysis, 109. 128-130
assignment method, 609-611
standard ervor of estimate and, 130-131

" Loading jobs, short term scheduling and, 606-611

factors affecting location decisions, 319-323
Gantt charts, 607-609
" Input-output control, 606-609
methods of evaluating location altematives,
323-328
objective of, 318
* service location strategy, 328-332
Load reports, 579
Local optimization, managing the supply chain
and, 44|
Locational break-¢ven analysis, 324-326
Location decisions, factors affecting in, 319-323 -
Location selection, OM decision and, 35, 39
Location strategies, 315-343
factors affecting location decisions, 319-323
methods of evaluating location alternatives,
323-328
objective of, 318 i
service location strategy, 328-332
strategic importance of, 318-319
transportation model, 328
Logarithmic approach, leamning curves, 784-785
Logistics management, 448452 ¢
Longest processing time (LPT), 612
Long-range forecast, 106
Lot-for-lot, 574
Lot sizing decision, 574
Lot sizing summary, 577
Lot sizing techniques. MRP and, 574-577
economic order quantity (EOQ) model, 574-577
economic pan period (EPP), 576-577
lot-for-lot, 574
part period balancing (PPB). 576-577
summary, 577
Wagner-Whitin algorithm, §77
Lot 1olerance percent defective (LTPD), 238
Low-cost leadership, 37
Low-level coding, MRP und, $66-.567

Maching technology, 272-273
Mae Project, 62 ;
Muintenance and rediabillty, 667-68:
serviges in, 638639 ($ee ufvo Reliability)
eapert sysiems applied 1o, 679
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increasing repair capabilities, 678679
objective of, 670
OM and. 674
preventive maintenance, 674-678
reliability, 671-674
simulation and, 679
strategic importance of, 670-671
techniques for enhancing, 679
total productive maintenance, 679
Maintenance/repair/foperating (MROs), 485
Make-or-buy decisions, 176, 437
Malcolm Baldrige National Quality Awards, 195
Management as productivity variable, 18
Management coefficients model, apgregate planning
and, 540
Management, MRP and, §72-573
dynamics of, 572
JIT and, 572-573
Management process, OM and. 7-8
Managerial issues. control charts and, 233-235
Managing demand. capacity and. 291-293
Managing quality, 191-219. See also Total quality
management
cost of, 196
defining, 194=197
ethics and, 196-197
implications of, 195
role of inspection, 208-210
services and, 210-212
strategy and, 194
tools of TQM, 204-208
total quality mgt.. 198-204
Managing the supply chain, 44|44
Manila. cartoon industry in, 31
Manufacturability, product development and, 166
Manufacturing:
cycle time, 644
leaming curves, 783-784
Maquiladoras. 31. 321
Market-based price model, 448
Marketing, OM and. 4
Markets, global view of operations and, 32
Marriou Hotels, 212
Mass customization, OM and, 13
process strategy and, 260-263
Master production schedule. 530, 562-567
Material requirements planning 11 (MRP I1), 578
Material requirements planning (MRP) and
Enterprise resource planning (ERP),
359-597. Sce also Dependent inventory
models
capacity planning and, 579-580
closed loop, 579-580
defined, 562
dependent demand, 562
dependent inventory models, rtqulr:\mcm\ and.
562-567
distribution resource planning (DRP) and,
581-582
dynamics, 572
enterprise resource planning (ERP), $82-583
extensions of, 578-580
JIT and, 572-573
lot sizing techniques and. 574577
management and, 572-573
services and, S80-582
structure for, $68-572
using of, 229
Material Satety Data Sheets (MSDS), 403, 403n
Mathematical approaches, aggregate planning and,
S8-S0
Matrix organization, S
Mattel, 472
Maturity phase, provduct tite \)\!e and, o
Marinax methad, in deciston making, 688
Maxtunio methel, in decision making, BX§
Maxinization problems. linear ;xmﬁ\m-*ms;\
atd, TA-7
M Donaldy Com., 08, M7, devl
Mean absoluig \tom!u\n {MADY, 1S, 1238
Moan absolite peivent eoror (MAPEY, LTS TR, H\
Mean chimit Ty, wmug of, 282N
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Mean squared error (MSE), 116-117, 138
Mean time between (ailures (MTBF), 672
Measurement problems, productivity and, 15-17
Measunng forecast etror, 115118
Measunng supply chain performance, 452-454
Medium-range forecast, 106
Mercedes, 196, 293, 318, 445
Merck mission statement, 34
MERCOSUR, 31
Methodologies for outsourcing, 470473
Methods analysis, job design and, 399401
Methads for aggregare planning, 533-541
Methods Time Measurement Association, 419
Methods Time Measurement (MTM), 419
Microsoft Corporation, 58
Microsoft Project, project management and, 58, 62,
73, 82-87
managing costs & tracking progress, 86-87
project schedule, creating, 82-86
Milliken, 195
Milion Bradley, 499
Minimal-cost-flow problem, T5-13
Minimization problems, lincar programming,
715-716
Minimization problems, lincar programming and,
745-716,T3-T10 T3-8
Minimizing costs, independent demand inventory
and, 491495
Minimum cost of insertion technique, T5-10
Miscellaneous services, aggregate planning and, 542
Mission, global view of operations and, 34-35
Mixed strategy, aggregate planning and, 533
Mixing options, aggregate scheduling and, 532
MNC (Multinational Cerp.), 47
Models, inventory and, 489-490
MODI) method (modificd distribution),
how (o use, T4-2 10 T4-4
solying a problem, T4-2 1o T4-4
transpontation problems and, T4-2 to T4-4
Modular bills, MRP and, 566
Modular design, product development and, 167
Modules, repetitive focus and, 258
Moment-of-truth, service design and., 180
Monitoring forecasts, 133-135
Monte Carlo simulation method, 797-800
Most likely time, PERT and, 74
Motivation systems, job design and, 395-396
Molorola, 267-268 ‘
Motorola, 195, 199, 200
Moving averages, quantitative forecasting and, 109,
11-113, 138
MROs, 485
MRP. See Material requirements planning (MRP)
Mrs. Field's Cookies, 353
MSDS, 403, 403n
MTBF, 672
Multidomestic strategy, global operations and,
47-48
Mutiifactor productivity, 15-16
Muliilocal, McDonalds and, 45
Multinational corporation (MNC), 47
Multiphase queuing system, 757
Multiple-channel queuing system, 757, 763-766
Multiple regression analysis, 133, 138
Multiple traveling salesman problem (MTSP),
T5-4, T5-8
Multiproduct case, break-even analysis and,
298-300
Mutual agreement on goals, managing the supply
; chainand, 441 . - .

“NAFTA (North American Free Trade Agreement),
31

* Naive approach, quantitative forecasting and, 109,
o HO-111 : .
NASCAR, 388-390 . ;
National chains, aggregate planning and, 542
Natural variations, statistical process control and,
B+ - L C BRI i
- Nature of aggregate planning, $28-530
~ -, Natute, state of in decision making, 687

Nearest neighbor procedure, T5-5 to T5~7

Nearshoning, 471

Negative exponential probability distribution, 758

Negotiation strategies, vendor selection and, 448

Net material requirements plan, MRP and, 569-570

Net present value. strategy-driven investments and,
302-305

Network diagrams and approaches, project
management and, 63-64

Networks, routing and scheduling vehicles and,
T5-3

New England Foundry, 779

New Guinea, SEATO and, 31

New product opportunities, 160

imponance of, 16]

New trends in OM, 12-14

New Zealand, SEATO and, 31

Nike, 159

Nodes, routing and scheduling vehicles and, T5-3

Non-basic variables, T3-3

Normal curve areas, A2-A3

Normal distnbution, T1-4 10 T1-7

Normal time, work measurement and, 413314

Nonthwest-corner rule, transponation models,
736-737

Nucor Steel, 256, 259-260, 364, 395

Objective function, lincar programming, 706
Objectives of routing and scheduling vehicle
problems, T5-2
OC (Operating Charactenstic Curves), 238
Offshoring, 464
0ld Oregon Wood Store, short-term scheduling and,
635-616
Olive Garden Restavrant, 349
forecasting, 111
inspection and, 210
JIT, 644
OM in Action:
aircrafis, scheduling and, 622
Amtrak's Acela Project, 82
Anheuser-Busch, inventory mgt. and, 508
auto industry in Alabama, 321
automobile disassembly lines, 365
barber shop, 278
B-2 Bomber, job design and, 401
Benetion, ERP software and, 583
Borders Books, process strategy and, 261
Cadbury Schweppes PLC, designing Trident
Splash, 166
Cell-Phone Industry, chasing fads in, 173
Cessna Aircraft, lean operations and, 646
Continental and Delta airlines use of linear
programming, 717
Dalrymple Bay, capacity and, 292
Dell, outsourcing and, 469
' Delta, 62
DHL, supply chain and, 450
FedEx, forccasting and, 137
Ford, capacity and, 293
Franz Colruyt, low-cost strategy and, 37
Frito-Lay, Statistizal Process Control and, 230
General Motors, capacity and, 293
Going Global o Compete, 32
Hertz, yield management and, 544
Homart Development Company, choosing
shopping mall tenants, 707
Hotel industry, technology changes and, 277
incentives 1o unsnarl wraffic jams in the OR, 396
Jackson Memorial Hospital simulation, 805
ICPenncy, supply chain management, 444
Johnson Electric Holdings, Ltd., respon
" strategy and, 38
L.L. Bean queuing, 770
Mercedes, 196 :
Milton Bradley inventory management and, 499
Nesté SA,ERPand, 585"~
Oakwood Hospital ER queueing, 759
Olive Garden, forecasting and, 111
Pacific Pre-Cut Produce, zero iaventory and, 64%
‘Preventive maintenance saves lives, 676

Procter & Gamible, supply chain and, 443
provided by buyer, 445-446
Quality Coils, Inc., 320
Radio Frequency Tags, supply chain and, 443
Rebuilding the Pentagon after 9/11, project mt.
and, 66
Red Lobster Restaurant, 111
Richey International, inspection and, 212
roses, supply chain management and, 436
Rowe Fumiture Corp., work cells and. 362
Savin Copier, TQM and, 205
Scheduling for peaks by swapping employees.
623
Smooth FM Radio, process strategy, 261
Snapper, aggregate planning and, 530
Starbucks Coffee. location strategy and, 329
productivity and, IS
Taco Bell. productivity and lower costs, 20
Taco Bell simulation, 800
Theory of Constraints and banking, 620
Tomeat F-14 pilots, redundancy and, 674
TQM improves copier service, 205
Unisys Corp., SPC and, 232
United Parcel Services (UPS), work measurement
and, 418
U.S. cartoon production in Manila, global view of
operations, 31
U.S. Marines, inventory, Wal-Mart and, 487 -
U.S. small towns, outsourcing 1o, 468
Wal-Mart:
inventory management and, 487
supply chain management and, 474
Workers falling asleep. scheduling and, 604

One-sided window, T5-12 ‘
On-line auctions, 446 :
On-line catalogues, 445-446

provided by intermediaries, 445
provided by vendor, 445

“Open” orders, 443n
Operating characteristics (OC) curves, 238, T2-2 1o

T2-3

Operations and productivity, 1-26

Operations chart, job design and, 401
Operations decisions, 39

Operations input to machines, 397

Operations layout strategy. See Layout Strategy
Operations management:

compelitive advantage through operations; 36-39
definition, 4

developing missions and strategies, 34-36
ethics and social responsibility, 20

global view, 31-34

heritage of, 8-9

integrate with other activities, 43

Issues in, 4243

job opportunities in, 7-8

management process, 7

new trends, 12-14

organizing to produce goods & services, 4, 475
productivity challenge, 14-20

reasons (o study, 4-6

service sector, {2

stralegy development and implementation, 4347
stralegy options, 47-49

ten strategic OM decisions, 3941

len strategy decisions, 7, 39—40

view of, 33-36 1%

where OM jobs are, 7

Operations strategy in a global environment, 27-54
Opportunities in an integrated supply chain, -

442444

Opportunity cost, assignment method and, 609
Optimistic rime in PERT, 74 Fe
Ordering cost, 490 :

Organizing to produce goods and services, 4
Orlando Utilities Commission, 663-670

OSHA. 403, 403n ' ’
Outsource provider, 464 E
Outsourcing as a Supply Chain Strategy, 463480

advantages, 473 -
audits & metrics to evaluate outsourcing
perfommance, 475 g



disadvantages, 474-475

ethical issves in, 475

methodologies for, 470-473

outsourcing trends and political repercussions,
467468

risks in, 468-470

stratepic planning and core competencies,
466-467

supply chain mgt. and. 438

what is outsourcing, 464-466

Pacific Pre-cut Produce, zero inventory and, 648
Paddy-Hopkirk Factory, 400

Paladin Software Corp., 62

Paraguay, MERCOSUR and, 31

Parameter, sensitivity analysis, 712

Pareto chans, 206-207

Pareto principle, 485

Partial 1our, T5-6

Partnening relationships, supply chain strategies and,

438-439
Part-time status, 392
“Pass-through facilities.” supply chain mgt., and,
444
Path, T5-6
p-Chant, 230-232, 234
PDCA, 199
Pegging, 572
Performance measurement, waiting-line models,
758
Perpetual inventory system, 507
PERT. See Project management
PERTmaster, 62
Pessimistic time estimate, PERT and, 74
Phantom bills of material, MRP and, 566
Philippines. cartoon industry and, 31
Pilferage, 458
PIMS, 42
Pipelines, logistics management and, 450
Pivot column, T34
Pivot number, T34
Pivot row, T34
Plan-Do-Check-Act (PDCA), 199
Planned order receipt, MRP and, 571
Planned order release. MRP and, 571
Planning bills, MRP and, 566
Planning files, shont-term scheduling and, 606
Planning process, agpregate planning and, 528
PLM, 178 :
Poisson distribution, waiting line, 755, 760-763, 765
Poisson 1able, A4
use, A6-A8
Poka-yoke, 209-210, 269
Political risk, location strategy and, 322
POM for Windows:
aggregate planning, 547
capacity planning, 306
decision tables, 697
forecasting, 140
inventory problems, 511
layoul strategy, 371-372
learning curves, 788
linear programming, 722
location analysis, 333
material requirements planning (MRP), 586
outsourcing as a supply chain strategy, 476
project scheduling, 88
queuing problems, 772
reliability problems, 620
scheduling, 627
simulation, 807
statistical process control, 241
supply chain mgt. and, 443
transpontation medeling; 745
Population, waiting fine amival, 755
Postponement, process strategy and. 262
“". -~ Postponement, supply chain mgt. and, 443-444
.- Precedence relationships, layout strategies and, 366
. Preconditions, operations straiegy and, 43
Predetermisicd time standards, 418420
Prevention costs, quality and, 196 0 -

Preventive maintenance, 674678
Primavera Systems, Inc., 62
Priority rules, 612
for dispatching jobs, 612615
index and, 236-237
Probabilistic inventory models and safety stock,
502-507
Precess capability, SPC and, 235-237
Process charts, analysis, design and, 268
at Amnold Palmer Hospital, 283-284
job design and, 400
Process choices, comparison of, 263-266
Process control, 273-274
Process design, OM and, 39, 41
Process-focused facilities, 605-606
Process focus, process strategies and, 256-257
Process mapping, 266-267
Process-oriented layout, 348, 356-360
computer software for, 360-364
focused work center and focused factory, 364
work cells and, 360
Process redesign, 277-279
Process reengineering, 278n
Process strategy”™
analysis and design, 266-270
computer-aided design (CAD), 167-168
computer-aided manufacturing (CAM),
168-169 :
defined, 256 ’
environmentally friendly designs, 169-172
four process stratepies, 286264
process redesign, 277-279 ’
production technology, 272-275
selection of equipment and technology,
271-272
service process design and, 271272
technology in services, 275-277
Process strategy, 253-285
Procter & Gamble, 169
Producer’s risk; 238, T2-3 10 T2
Product-by-value analysis, 160
Product decision, 158
Product design issues, 167-172
ethics and, 169-172
green manufactunng, 171
legal and industry standards, 172
modular design, 167
robust design, 167
value analysis, 169
virtual reality technology, 169
Product development, 162-166. See also Design of
goods and services.
importance of, 161-162
issues for design and, 167-172
manufacturability and value engineering, 166
organizing for, 165-166
quality function deployment (QFD), 162- 165
system and, 162
teams and, 165
Product excellence, 165
Product failure rate (FR), reliability and, 672
Product focus, 259-260
Product focused facilities, 605
Product generation; new opportunities, 160
Production:
defined, 4
leaming curve and, 783
Production-mix decision example, linear
programming, 717-718
Production/operations, OM and, 4
Production order quantity model, 497-499
Production technology, 272-275
automated guided vehicles (AGV), 275
- automated storage & retrieval system (ASRS),
274-275
automatic identification system (AIS), 273 -
defined. 14 el S
machine technology, 272-273
measurement of, 15-17 .
process control, 273-274
. radio frequency identification, 273

. robots. 274" ..
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. service sector and, 19
vanables, 17-18
vision sysiems, 274
Productivity. defined, 14
Productivity variables, 17--18
Product liability. quality and, 195
Product life cycle, 107, 159-160
Product Life-Cycle Management (PLM), 178
Product-oriented layout, 348, 365-370
Program evaluation and review technique (PERT).
See Project management
. Project completion probability, 76-79°
Project controlling, 59, 62
Project crashing and cost-time trade-offs, 79-81
Project management, 55-102
activity-on-node example, 63-67
calculating slack time, 72-73
cost-time trade-offs, 79-81
CPM in (See Critical Path Method)
critique of PERT & CPM, 81-82
determining the project schedule, 68-73
dummy activity, 64
framework of PERT & CPM, 63
identifying the critical path, 7273
importance of, 58
Microsoft Project, 62, 73, 82-87
network diagrams and approaches, 63-64
PERT, 63, 74-75, §1-82, &5
PERT/CPM in, 63-68
Project manager, 59-60
Project organization, 59
Project planning, 59-61
Project scheduling, 59, 61
Pro Planner, 364
probability of project completion, 76-79
project controlling, 59, 62
project crashing, 79-81
project planning, 59-61
project scheduling and, 59, 61
techniques of, 63-6&
lime estimates in, 74-75
variability in activity times, 73-79
Proximity to competitors, location strategies and,
322-323
Proximity to markets, location strategies
and, 322
Proximity 10 suppliers, location strategies
and, 322
Psychological components, job design and, 394
P system, 507
Pull data, 442
Pull systerm, 644
Purchase orders outstanding, MRP and, 567
Purchase technology by acquiring firm, 174
Pure scrvice, 11
Push system, 644

Q systems, 507
Qualitative forecasting methods, 108-109 ‘
Quality. See also Statistical Process Control; Total
Quality Management (TQM)
cost of, 196
defining, 194-197
ethics and, 196-197
implications of, 195
Iniemational Quality Standards, 198
just-in time and, 655-656 .
Malcolm Baldrige National Quality Award, 195
OM decisions and, 35, 39 : :
strategy and, 194
Quality circle, 200
Quality Coils, Inc., 320
Quality Function Deployment (QFD), 162165
Quality loss function (QLF), 203
Quality robust, 203 :

Quantitative forecasts, 108109

Quantity discount models; inventory management

and, 500502 ] ‘ :
Queuing costs, waiting-line models, 758-759
Queuing theory, 754 : SO
Quickness, response of, 38
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Radio freguenny identification (REIDY, 273,443
Railroads, logisties management and, 449
Random numbwy, 788709

table of, Y99 A4
Random-numbet intervals, 198
Ratdom stocking, warchouse layout and, 144

Random varations, tine series forecasting and, 110

Range chart limits, setting of, 228220
Rapid product development, OM and, 13
Rating ntemational nisk factors, 470
Ratio delay study, 40
Raw matenal inventory, 484
R-chart, 234, 208220
Reat-Tune thventory tracking, 446447
Recond accuracy, inventory management and, 486
Red Lobster Restauranis, Nee also Daiden
Restaurants: Video Clips

forecasting, 111

T, 644

work measurement, 414413
Reduee costs, global view of operations

and, -2

Reduced space and inventory, JIT and, 047
Reduce inventory, JIT and, 649
Reduce lot sizes, T and, 6:19-650
Reduce setup costs, HT and, 650-651
Reduce variability, JIT inventory and, 648
Redundancy, reliability and, 673674
Regal Marine, 53, 150158

competitive advantage, 39--40

proctuct design, 189-190

strategy at, 53

supply chain mgt. at, 460161

Regression and correlation analysis, forecasting and,

128-133
Reliability, 671+ 674, See also Maintenance
improving individual components and,
671-673
MRP and, 581
providing redundancy and, 673-674
response ol 38
strategic impartance of, 670-671
Reminglon Rand, 63
Reneging customers, 756
Reorder point (ROP) inventory mgt. and,
T 495496
Repair capabilities, increasing, maintenance and,
G1R-679
Repetitive facilities, scheduling and, 605, 621
Repetitive focus, process strategy and, 258
Repetitive process, 258
Requirements of work cells, Yol
Research, operations strategy and, 4243
Respect for people, TPS and, 656
Response, competitive advantage and, 37
Restaurants
aggregate planning and, 542
MRP and, $81
Retail layout, 348, 351
Retail stores, scheduling services and, 621
Revenue function, break-even analysis and, 296
Revenue management, aggregate planning
and. 543
RFID, 273,443
RFQs (requests for quotes), 446
Right-handAe fi-hand chart, 401
Risk, decision-making under, 689690
Risks in outsourcing, 468470
Ritz-Carlton Hotels, 195, 218-219
Robots, 274 A
Robust design, product development and, 167
Robust wmodel, inventory management and, 498
RO (Resurn on invesiment), 42, 42n
Route sheet, 177 k
- Routing service vehicles, T$-5 10 TS-11
OM decisions and
service vehicles and, TS-11 1o T$-13
solutions and, A21-A2) . y
vehicles and, T5-4

 Routing vehicles, TS5~

. Rowe Fumiture Corp., 362
o Run test chans and, 234=235. .

Natety stock, pveniony gt ail, 4%
Sales toree composite, forecasting and, 109
Samples, SPC apd, 2203
Sara Lee, dutsourving by, 4od
Svattey diagrams, TQM tonls and, 203
Scheduling, See afse Short-teon Scheduling and
Loading fobs
ctiteria, 603
decisions, 3N
Just-instime and, 681643
lean operations in services and, 658
OM decisions and, 18, 40
by simulation, 340
Seary, competitive advintage as its supply
chain, 457
Seasonal demands, capacity and, 02
Seasonality, time series and, 110
Seasonal variations in data, 123108
SEATO, 3
Security, supply chain mgt, and, 432
Selection of equipment and teehnology, process
strategy and, 271-272
Sell-directed teams, 04
Sell test:
appregate planning, S50
capacity planning, J08
decision making, 697
design of poods & services, 188
forecasting, 143 .
plobal operations, 51
human resources and job design, 408
inventory management, $13
JIT and lean operations, 660
layout strategics, 37§
leaming curves, 790
linear programming, 725
location strategies, 138
maintenance and reliability, 681
managing quatity, 214
materials requirements planning (MRP) &
ERP, $90
operations and productivity, 22
outsourcing as a supply chain strategy, 477
process strategy, 281
praject management, 92
queuing problems, 774
short-term scheduling, 631
simulation, 809
statistical process control, 243
supply chain management, 456
transportation modeling, 747
work measurement, 425
Sensitivity analysis, linear programniing, 712-718
Sequencing, jobs in work centers, 612-618
critical ratio and, 615-616
definition, 212
Johnson's rule and, 616-617
limitations of rule-based dispatching
systems, 618
priority rules for dispatching jobs, 612-615
Sequential sampling, T2-2 i
Service blueprinting, 269
Service characteristics, waiting-line models, 754,
756758 ‘ :
Service industry inspection, 210
Service level, probabilistic models and, 502
Service locution strategy, 328--332
Service pay, 12
Service recovery, 212
Service(s). See also Service Sector
aggregate planning and, 541543
defined, 9-10
design of, goods and, 178
differences from goods and. 10-11
documents for, 180
ERP and, 583
growth of, 11-12
leun operntions in, 658-659
learning curves, 783784
- MRP and, 580382 ; ;
service blugprinting, process strategy and, 269
tolatd quality managenent in, 210-212

.

Setvivescapes, )-8
Seivice secto:
defined, 17
demand and capacity mgt, i, 203 204
forecisting and, 136-137
aperationy 912
prostuetivity and, 19
Service vehivle seheduling, TS=11 10 T5-13
Setuprvost, 4RO
Setp time, 490
Seven stepy in forecasting, 1N
Seven wastes, loan operations and, 642
Shader Electronics Company example, 707-708
Shader Blectromes, 1P problem example, TA-2
o137
Shadow price, constraint, 714
Sherwin Williams, 159
Shipping altermatives, costof, 431
Shortest processing time (SPT), 612
Short-term scheduling, 390-6037, See alse
Scheduling
airlines, 600-602
hottleneck work centers, 620
cyclie seheduling, service employees and, 623625
finite capacaty (FCS) and, 618-619
insues and, 602--6035
limitations of rule-based dispatching systems, 618
loading jobs, 606611
process focused tacilities and, 605-606
tepetitive facilities and, 621
sequencing, jobs in work centers, 612-618
services and, 621-625
strategic importance of, 602
theory of constraints (TOC), 619-620
Shrinkage, 488
Siemens Corp., 19
Signs, layout strategies and, 352353, 679
Simplex method, definition, T3-2
Sitmplex method, linear programming, 720
Simplex method of LR, T3-1 10 T3~ 10
artificial and sueplus variables, T3-7
converting constants to equations, T3-2
solving minimization problems, T3-7 10 T3-8
setting up first simplex table, T3-2 to T3-4
summary of simplex steps for maximization
problems, T3-6
Simulation, 795-815§
advantages and disadvantages, 797
inventory analysis and, 803806
Monte Carlo method, 797800
queuing problem, 801-802
S'}ﬂglm‘lmlmcl quening system, 757, 760--763
Single factor productivity, 15
S?nglc-ph:\sc queuing system, 757
S!nglc-prmlucl case, break-even analysis and, 298
Single sampling, T2-2 ’
Sil)glc Mage control of replenishment, 442-443
SKill-based pay systems, 396
SKi Right Corp.. 703704
Slack time, 72-73 .
Slack variables, simplex method and, T3-2
Sleep [nn Hotels, 416
Slotting fees, 351
Small bucket approach, MRP and, 373
Smooth FM Radio, 261
Smoothing constant, 114-11§
SMT, 793-794
Sunppu Lawn Mowers, 530
§W|al responsibility, OM and. 20
Solutions 10 even-numbered problems & self-test.
AT-A21 .
Solving routing and scheduling vehicle problens,
TS y .
Sony, 466 s
Souree inspection, 209-210
South Korea, SEA 1O and, 31

- Southwest Airdines, 4840, 396

Southwestern University, 56887

- Spatial layout, 182383

Special packaglug, 444 -

%p«cl;\hy Tetail shaps, t‘nr\-camng and, l;{lv ;
Speedy Lube, ne., 260 '



Staffing an organization, 4647
Staffing work cells. 361 64
Standard deviation of the regression, 130
Srandard error of estimate, 130-131
Standard for the exchange of product data (STEP),
168, 168n
Standandization, supply chain mgt. and, 443
Standard normal distribution, T1-St0 T1-7
Standard normal table, A2-A3, T1-S w0 T1-7
Standard Register, 256, 257
Siandard time, work measurement and, 414
Standard work practice, TPS and, 656
Starbucks Coffec:
locauon strategy and, 329
operations and productivity, 15
State of nature, in decision making, 687
Swatistical process control (SPC), 221-251
acceptance sampling, 222, 237-239
for atinbutes and, 230-233
c-chants, 232-233
central limit theorem and, 224-225
definition, 208, 222
managerial issues and control charts, 233-235
mean chart limits, setting of, 225-227
natural variations, 222
p-charts, 230-232
process capability, 235-237
R-chan, limits and, 228
samples, 223
selting mean chart limits, 225-227
using, 229
using ranges and mean charns, 229
for variables and, 223, 224
x-bar chart and, 224
Statistical tools for managers, T1-1 10 T1-8
continuous probability distributions, T1-4 10
Ti1-7
discrete probability distribution, T1-2 10 T1-4
expected value of a discrete probability
distribution, T1-3
variance of a discrete probability distribution,
TI-310TI4
Steps in forecasting. 108
STEP (Standard for the Exchange of Product Data),
168
Straiegic implications, leaming curves, 787-788
Strategic impornance:
capacity and, 290
competitive advantages and, 158-159
definition, 35-36
developinent and implementation, 43-47
driven investments, capacity planning and,
301-305
globsl operation options and, 4749
human resource, job design and, 387-409
international, 47
Strategic OM decisions, 3942
Strategy, aggregate planning, 530-533
life cycle und, 33, 159-160
Minute-Lube and, 52-53
multidomestic, 47-48
operations in a global environment, 27-54
process, 253-285
guality und, 194
service Jocation, 326-332
supply cham, 438-44]
frascagionsl, 49
Etvategy driven investnents, spplying investment
analysis and igvestment, variable cost,
and cah Now and, 302
Sul't-’-n driven § INYTSUNCHIS, applymg hvgspiment
2 analysis and, 301-304%
Biruciute for MRP, 568572
Sturdwan Sound Sysiems, 5)'7
Sutsours, 154
- Supermurkes MRP g, 873
. Supp!mn wIvices wnd, 648
Supply chaty mmmcnmd 431461
- defimition, 414 ;
CCONMMES and, 4364 3%
- E-procurcment, wwly sham mgl. .md 44‘\ oA n
cthncx and 438

forecasting and, 107

logistics management, 448452
managing and. 441-<144

mc'nun‘ng pnfomnncc and, 452-454

pmm ring and., IJ. 438
strategic importance of, 434436
strategics and, 438-44
Supply. transportation models, 741-742
Surplus variables, T3-7
SWOT analysis, 43
Symantec Corp., 62
Symbols, layout strategies and. 352-353
System nervousness, 572

Taco Bell, 20, 86
forecasting. 137
simulation, 800
Taguchi concepts, 204-208
Taguchi concepts, 203
Takt time, 362n
Takumi, 196
Tangible costs, location strategies and, 321
Target, 472
Target oriented qualuy. 203
Techniques for enhancing maintenance, 679
Techniques of praject mgt., 63-68
Technological forecasts, 107
Technology in services, 275-277
Temple University, 782. 783
Ten OM strategy decisions, 7, 3940
Texas Instruments and, 48, 195
Theory of comparative advantage, 467
Theory of constraints (TOC), short term scheduling
and, 619-620
Therbligs, 419
Third-Panty logistics, 450
Thomas and Friends, 472
Thomas- Voinovich Amendment, 467
3-D object modeling, 167
Throughput, 644  ~

- Time-based competition, product development and.

172-174
alliances, 174
cyclical variations in data, 128
decomposition of time series and, 110
exponential smoothing and, 109, 113-115
exponential smoothing with trend adjusiment,
118-121
joint ventures, 174
measuring forecast error, 115-118
moving averages and, 109, 111-113
naive approach to, 110-111
purchasing technology by buying a firm, 174
random variations and, 110
seasonality, 110
smoothing constant, 114115
trend and, 110
trend projections and, 121-123
Time fences, 572
Time-function mapping, process analysis, design
and, 266-267
Time horizons, 106
Time Line, 62
Time Measurement Unuts (TMUs), 419
Time series forecasting, 109128
Times series models, 109
Time studies, work measurement and, 413418
Tools of total quality management, 2208
cause & effect diggramy, 205200
low chants, 207
hiatageam, 208
brwwledge of, 244
Pasers Chagts, 206207
watier diageans, 203
Bin Sigha, 19200
Tonal tactor peadustiviy, 13

Fotal prsdustive mstitepance CLPAL, 679

Tirad yeattiy mianapsinent (YO, 18N
Ik hoagrhing, Jod- 0}
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definnion, 194
employes ernpowernent. 206201
Justin-time, 202
services, 2{0-212
Total slack, 73
Tour, T5-15
Toyoa Maotot Corp., 640-642
Toyota Productions System, 646417, 656
TPM, 679
TOQM. See Total quality managemeant iTOM;
Tracking signal, 134, 138
Transition to production, 183
Transnational strategy. globs! operations ard, 39
Transportation matrix, 735
Transportation method of linear programming,
533-540
Transpontation models, 733-752
degeneracy, 742-743
intitive lowest-cost method, 737-73%
location strategies and, 323
northwest-comer rule, 736-737
stepping-stone method. 738-741
unequal demand and supply, 741-742
Transportation problems, MODI and YAM mathods
‘ and, T4-1 10 T4-10
Traveling salesman problem (TSP). T5-4, TS-S 10
T5-8

Trend projections, forecasting and, 110, 121-123, 112
Trend. time series and. 110
Trucking, logistics management and, 449
Trust, managing the supply team and. 441
24/7 operations, scheduling services and, 623
Two-sided window, T5-12
Type I error, 239
Type Il error, 239
Types of forecasts, 107

inventory, 484—485

layouts, 348-349

outsourcing, 465466

Uncenainty, decision-making under, 638689

Undirected arcs. routing and scheduling vehicles,
T5-3

Unisys Corp., 232

Unlimited population, waiting line, 755

UPS (United Parcel Service), 210-211, 341, 670

Uruguay, MERCOSUR and, 31

U.S. Marines, inventory and, 487

Utilization, capacily and, 289

Value analysis, 169
Value engineering, product development and. 168
Values. location strategy and, 322
Value stream mapping, 267-268
VAM. See Vogel's Approximation Meibod
Variability in activity imes, project mgt. and,
73-79
probability of project completion, To- T8
thrge time estimates in PERT, 74-73
Varfabihity, tean operationy apd, 643
Variability reduction, T amd, 043, 248
Variable custs, break-even asalysis aind, 208 302
Variable tapection, 210
Vaciable(s} contrdl chaas towg 204, 23
Variance of & diserete prodability disiiidese,
statstival wooby sand, YRR TR
Vebick wouting and sefwtulog, T3 R s
sharacterstioy of peotlents b Oee Podieis,
Tt T4
Charaienatics of prodivan dud, Td ‘\" e
winsduction, TR
ORILives OF tsking gt 5 b«\k-'uq peodicin.
T2
roiiting seevke vetivh, TS TR0
awhesduling weovie whivks, PV w ¥4
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Vertical integration, supply chain mgt.
and, 439-440
Video Case Studies:
Amnold Palmer Hospital:
capacity planning, 312
culture of quality, 218
flowchants and, 207
JIT, 664
layout, 356, 383-384
managing quality, 192-194
mission statement, 34
process strategy, 283-284
project mgt., 100
supply chain mgt., 460
Darden’s Restaurants:
outsourcing offshore, 479
quality control, 250
supply chain and, 459-460
Hard Rock Café, 58
forecasting, 151-152
global straiegy and, 53-54
human resource strategy, 407-408
. location strategy, 342
operations management in services, 25
project management, 101
short-term scheduling, 636-637
Red Lobster, location and strategies, 341-342
Regal Marine, product design, 189-19
strategy at, 53 Ll 8
supply chain mgt. at, 460461
Ritz-Carlton Hotel, quality management, 218-219
Wheeled Coach:
inventory at, 522
layout strategy, 384
MRP and, 596
process strategy, 284
Video clips:
Armold Palmer Hospital:
flowcharts and, 207
layout, 356, 383-384
managing quality, 192-194
mission statement, 34
process analysis, 283-284
project mgt., 100
supply chain mgt., 460
Darden Restaurants:
location strategies, 331
Excess inventory, sailing through the problems
and, 648
Hard Rock Café:
forecasting and, 107
global strategy and, 36
human resources at, 390

location selection and, 318
operations mgt. and, 4
Harley Davidson: ‘
computer-integrated manufacturing (CIM), 275
JIT and, 654
modular assembly and, 167
SPC and, 229
Kurt Manufacturing, work cells and, 361
Regal Marine:
operations strategy, 36
product strategy and, 158
supply chain mgt. and, 438
Ritz Carlton's Hotels, TQM and, 211
Saturn Auto, mass production and, 258
Service organizations, layout and, 350
Service recovery, 212
Starbucks, operations and productivity, 15
Wheeled Coach:
facility layout and, 364
inventory management and, 486
MRP and, 561
process strategy and, 261
Xerox, benchmarking, and, 202
Virtual companies, supply-chain strategies and,

Virtual reality technology, 169

Viseon, 159

Vision, 274

VisiSchedule, 62

Visual workplace, job design and, 402-403

Vogel's approximation method (VAM),
transportation and, T4—4 to T4-7

Wagner-Whitin algorithm, lot sizing and, 577
Waiting-line characteristics, 754, 756
Waiting-line models, 753-780

arrival characteristics, 754, 755-756

assumptions, 759 ‘

constant-service-time model, 766-767

limited-population model, 767-769

multiple-channel system, 763-766

other approaches, 770

performance, measuring, 758

queuing costs, 758-759

service characteristics, 754, 756-758

simulation, 801-802

single-channel syster, 760-763

wailing-line characteristics, 754, 756
Wal-Mart, 352

compelilive advantage as its supply chain, 474,

487 (Sée also OM Box, inventory and)
ethical dilemma and, 457

Warehousing layout, 348, 353-355

crossdocking, 354
customizing, 354-355
random stocking, 354
Waste elimination, JIT philosophy and,
642-643
Waterways, logistics management and, 449-450
Weighted moving averages formula, 138
Westminster Software, Inc., 62
Wet 'n Wild, technology at, 277
Wheeled Coach, 349, 384, 522, 560-562, 596
Where are OM jobs?, 7
Why study OM, 4-6
Winter Park Hotel, 780
Work balance chart, 363
Work breakdown structure (WBS), project mgt. and,
60-61
Work cells, layout and, 348, 360-364
focused work center and focused factory
and, 364
requirements of, 361
scheduling and, 605
staffing and balancing, 361-364
Work environment, job design and, 397-399
Work-in-process (WIP) inventory, 484
Work measurement, 411-430
labor standards and, 412
predetermined time standards and, 418420
time studies and, 413418
work sampling and, 420423
Work order, 177
Work rules, human resources and job
design, 392
Work sampling, 420423
Work schedules, 391-392
World Trade Organization (WTQ), 31
central limit theorem and, 224-225
setting mean chart limits for, 225-227
x-bar chart, 224 - ;
Worldwide Chemical Company, maintenance and
reliability, 683-684

Xerox, 195

Yield management, aggregate planning and,
543-546

Zero opportunity costs, 609
Zhou Bicycle Co., 521 .
Zykol Chemicals Corp., 24-25
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