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PART ONE

CLASSIFICATION

AND IMPORTANCE

OF OPERATIONS

MANAGEMENT

       



   

ABC classification of inventory items,

124—125

Abernathy. \V. 1.. 445”, 71811., 743”.

Acceptance quality level (AQL), 412,

414—416

ACCEPtance sampling. 374, 408—424

by attributes, 409420

determining 0C curves, 411—412

operating characteristic (0C) curves,

409—4 l6

producer's and consumer's risks, 412

Specification of sampling plan,

4] 2- 416

average outgoing quality (A0Q) curves,

416—41 8

bases for selecting sampling plans, 420,

421

double sampling plans, 419

sampling plans with specified (.7?!) or

AOQL protection, 418—419

sequential sampling plans, 419—420 ‘

by variables, 420—424

field ofapplication for, 422—424

kinds of plans for, 42042!

plans where (1x is known and

constant, 421—422

Action functions, human w. machine, 620

"Activities on nodes" network

diagramming, 338439

Activity list, 331, 532

Activity time/cost trade-Off analysis,

154(F34B ‘

Adam. 12-. ii., 576

Adaptive smoothing systems, 71—72

Additive trend model, :58 Linear or

additive trend model

Aggregate planning. 215—256

comparative performance of, decision

processes, 237—239

C0518 considered In. 215417

dL‘CiSinn processes for, 219—236

classification oil. 220

graphit- methods, 220—228

lmlthemaucal optimization methods,

128—254

. search decrsion rule (SDR), 234—237
"nl’llcations {or the manager, 244—245

 

jomt decisions among operations,

marketing, and finance, 241~242

manager's policres for dealing with

load levelings, 239—241

coordination with other

organizations, 241

counterseasonal products, 239—240

influencing demand. 240

organizational adaptations, 240—241

nature of, 214‘215

for nonmanufacturing systems, 242

problem structure, 217—219

multistage system, 219

single-stage system, 217—219

scheduling for high volume

continuous systems, 306—308

under uncertainty. 242~l43

Aggressrve pricmg. 24

Ahl, I). H., 82

Allied Chemical, 481

Alvarez, D., 725m.

Alida”, 449

Anheuser Busch, 718

Annuities, 506

present value of, 506—507

AOQ curves. m Average outgoing quality

(A ()Q) curves

AOQL. m Average outgoing quality limit

Apple Computers. 450

AQL. m Acceptance quality level

Aquilano, N.}., 83

Armour, G. C., 656”.

Armstrong]. 8., 84

Ascher, W., 83

Assembly charts, 616, 617

Assembly line balancing, It't‘ Facility

layout and assembly line

balancing

Assembly lines, 792

in product focused production system,

21, 22

Assignable causes, variations with,

595

Atkins, R. J., 603

Attributes:

acceptance sampling by, reeAcceptance

sampling, by attributes

control charts for, :99 Control charts

for attributes

Audit of operations, 774—775

Automatic factory. 484—45“

Automatic teller machines (ATMs), 488

Automation and automated technology.

_9, 24. 472-473. 475434

comparative costs, 479

computer aided design/computer aided

manufacturing (CAD/CAM),

Z4. 3]. 473. 479-481, 795, 800

flexible manufacturing systems (FMS),

473. 48|748IL 485

hard, 475. 475—476. 479

numerically controlled (NC) machines,

47}. 478. 480

robotics, 4. 5, 47 5, 476—478, 479

Automobile industry. 732—733

Alt/orlumn/mu. 447, 44‘)

Average error (AB), 61, 62

Average outgoing quality (AOQ) curves,

416—418 ,
Average outgoing quality limit (A OQL),

418 -

sampling plans with specified, 418—419

Babbage, Charles. 790

Baku/012e, 449

Baker, K. R., 290, 316

Banking:

framework for controlling quality of

services in, 377—378

technology applied to, 487—488, 801

Bank machine maintenance as examplt

of computed simulation.

258—264

Barth, Car], 791

Basic exponential smoothing model,

58—59

properties of, 59—61

Basic inventory model, 102—1 11

effeCt of quantity discounts, 107—109

general solution for, 104—105

important assumptions for. 105—106

Japanese inventory system. 111

multiple products and resources

contraints, 109—1 10
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Basic inventory model (Continued)

objective of, 112

sensitivity analysis, 106—107

simplified model of effect of lot size

on inventory levels, 103

Bass, F. M., 82

Batch production, 21,.299

Batch shop scheduling. 299—306

common cycle scheduling, 303—306

economic, 304—306

considerations in, 299

examples of, 299

independent EOQ scheduling, 300—302

Buumol, W.j.. 39

Becton Dickinson, 481

Bell Laboratories, 395

Bender‘s decomposition, 600

Benihana, 761

enterprise strategy of, 762—763

operation strategy of, 769—770

Bennigson, A. I., 372

Bennigson, L. A.. 372

Bergstrom, G. L., 241—242

Berry, W. L., 69

Biggs,j. R., 152

Bill of material, 138—140

"Bill ofmaterials explosion" process, 142

Black & Decker, 450

Blackburn College, 241

Blair,J. D., 444

Bliemel, F; W.. 69

Block diagram, 655—658

Boeing Corporation, 481, 759

Bogue, M.‘C.. 728”.

Bottom up strategic planning. 773

Bowman, E. H., 231. 238

Bowmar, 756

Box, G. E. P., 85

Box-Jenkins method offorecnsting, 84, 86

Branch and bound methods, 602

Bright]. R., 470

Brown, P. A., 583

Browne,_].).. 309, 313

Buchan,}., 119

Buffa, E. 5., 236, 298, 317, 656m, 728m,

757

Buffer stocks, 111, 116

graphic methods for aggregate planning

and, 220-221, 222, 223

practical methods for determining, 8,

118—120

determination of demand during

lead time, 119—120

for normal distribution, 118, 119

in requirements systems, 153—154

safety lead time, 153—154

safety stock. 154

Withdrawal of, with fort-in-Il'me (IIT)

production, 441 .

Bundle of products and service, 8, 11

Burger King, 761, 778

enterprise strategy of, 762

operations strategy of. 763—769

Burroughs Corporation, 481

Business cycles, prediction of, 85

CAD, .ree Computer aided

design

CAD/CAM, m’ Computer aided

design/computer aided

manufacturing

CAM,ree Computer aided manufacturing

Canada, 732

Canon, 436, 438—439

Capacity planning, 286. 547—579

definition of capacity. 548

economic evaluation ofcapacity plans,

558—570

mature products with stable demand

growth, 558—564

new products and risky situations,

564—570

framework for analyzing, decisions,

570—571 ' '

evaluation of alternatives and

decisions, 571

horizon and choice of criteria for

decision, 571

structuring alternatives, 570—571

generation of alternative capacity

plans, 5 5 3-5 5 7

alternative sources of capacity,

553-554

economies of scale, 556—557

large or small capacity increments,

55 3

fost sales. 554—555

implications for the manager, 571—572

measures of capacity. 548—549

predicting future capacity

requirements, 549—55 3

industry capacity and competitive

dynamics, 550

mature products with stable demand

growth, 550-551

new products and risky situations,

551—55 3

risks and strategic effects, 570

strategic. 739—742

capacity gaining, 741

managing capacity expansion

process, 741

multinational activity bases, 741—742

overcapacity. 740

Capacity requirements planning,

155—157

Capdevielle, P., 7257/.

Capital costs and investment criteria,

502—5 1 2

common criteria for comparing

economic alternatives, 507—5 10

obsolescence and economic life,

504—505

opportunity costs, 502—504

present values, 505—507

Capital formation, productivity growth

and, 5, 7

Carlson, R., 152

Caterpillar Tractor, 481

Causal or explanatory methods of

forecasting. 55, 72—80

econometric forecasting methods,

80—81

regression analysis, 72—80

coefficient ofdetermination, 77, 79

multiple regression, 73. 78—80

reliability of forecasts, 76—77. 79

simple, 73—78

statistical tests, 77—78

c-charts, 408

Cellular simulation Systems, 271—276

example. 272—273

Factory Modeling System (FMS),

275—275

Central location in multinational bases,

741—742

Chambers.}. C., 81,83

Chance variations, 395

Chase, R. B., 83 .

Chase production plrin3243

Check clearing teclmol‘dgy, 488

Chi. V. H., 271‘

Chow, W. M., 72 ,

Chrysler Corporation. 445

ClurkJ. V., 643—644

Clark, K. B., 797”.

Clark, K. V., 445”.

Claycamp, 11]., 82

Cleary, Russell, 739

Closed loop MRP. 158

Coefficient of determination, 77, 79
Coefficient of variation. 77

Combination layouts. 671

Common cycle scheduling, 303—306

economic, 304—306

Competitiveness, enterprise, and

operations function, 11—13

cost, 1 1—12

dependability as supplier, 12

flexibility/service, 13

location. 586

quality, 12

Complete specification of preference

function, ur' Preference

ft;nction, complete specification

0

Computer aided design (CAD), 24, 480,

481. 793. 799. 800 '

Computer aided design/computer

aided manufacturing

(CAD/CAM), 24, 31, 473,

795, 800

applications of, 480—481

productivity and quality improvements

due to, 481

Computer aided manufacturing (CAM).

24, 480. 798—799

Computer integrated manufacturing

(CIM), 473

Computerized line balancing techniques.

665—671

MALB, 669—671

Ranked Positional Weight Techniqufi;

666—669 - ~ ‘-
Computerized material requirements

planning, 157-158

benefits of, 157

programs for. 158. 159

Computerized relative allocation of .

facilities technique (CRAFT)!

656—659

Computers and modern opemtions

systems. 793. 793—800

Computer integratch iuctorY- 798'799

management st‘lt‘nCt'i 795

Product-process tgc‘l'lgioloflyi 795‘

service sector. 80 ' .

(jmupuk‘r SimUliim’m 1” Sl’l'umlon"

a methodological valw

Computer solution and intctpfflufim‘l

of linear optimization "10 @-

183—186, 188—189. 193

computer input. 184

computer output, 184—186

search decision rule (SDR), 234—236

Constant service times, 527

Consumer panels, 82

Consumer's risk, 374, 412, 414—416

Containerization, 486

Continuous review fixed reorder quantity

system,122—123

Contour control, 478

Control charts:

for attributes, 405—408

c-charts, 408

p-charts, 406—408

for constant sample size, 406—407

for variable sample size, 408

for variables. 397—400

individual measurements (samples

for one), 397—398

sampling distributions, 398—399

why sample means fall outside

control limits, 400

Conway, Mimi, 646 —648

Conway, R., 271. 290

Conway, William E., 460

Coming Glass ‘Works, 81

Corporate strategy, 13. See olro

Operations strategy

CosgrOVe, M._I.. 317

Cost(s):

aggregate planning and relevant,

215-217

ofautomated technology, comparative.

479

behavior of, in relation to volume,

555-556

enterprise competitiveness and,

11—12, 44

of overstocking, 112—114, 116

of understocking, 112—114, 116

Cost minimizers, 759, 760—761

Cost-minimizing customizets, 759. 760

Counterseasonal products. 239—240

Cowan, T. E., 657

CPM, It’t’ Critical Path Methods

CRAFT (computerized relative

allocation of facilities

technique), 656—659

Creative Output, Inc., 161

Critical Path Methods (CPM), 330, 793

activity analysis, 331. 332

dummy activities, 331—333

network diagramming. 331, 334

node numbering, 333. 334

Critical path scheduling. 334—338

earliest start and finish times. 334

lures: start and finish times, 334—335

manual computation of schedule

statistics; 336—338

slack. 335—336

Cumulative graphs. 226—228

Custom designed product strategy.

18, 19

production system for, 20, 21 I I

Customer Contact. ft't' Personal Contact

Customization,enterprise

Competitiveness anrl, 4'5

CUSltnnizers. 75‘). 760

CYch lime and capacny, 661 662

YClIc personnel schedules, 310—512

Daily workshift scheduling, 317

Dallas, D. B., 485”.

Damon, W. W.. 242

Daniels, R. L., 693, 711

Dannenbring, D. G., 691

Dar-El, 666, 669

Data collection for a simulation, 266

Davis, E. W.. 349. 351

De Bodt, M., 153

Debugging computer program, 268

Decomposition methods of

forecasting, 85, 86

Deere 8: Company, 450, 481, 483

Defects per unit.L‘-charts for controlling,

408

Degeneracy in distribution problems,

596—597

Delay allowances in performance

standards, 639

Delivered services, location of, 604—605

Delphi method of forecasting, 81—82, 86

Demand:

components of. 56

forecasting, tee Forecasting for

operations

influencing, 240

inventory models with uncertain,

11 1—120

"lumpy," 142, 148

in simple inventory models, 111

Demand dependence, 140—142, 143

Demand variability in product or. service

systems, 9

Deming,W. Edwards, 395, 442, 454—460

Dependability as supplier, enterprise

competitiveness and, 12, 45

Dependent variable, 73

Design, simulation used for. 271

Design of processes, jobs, and work

measurement, 613—648,

743-744, 768. 771

allowances in performance standards,

639—640

criteria and values, 615

implications for manager. 641—642

informal standards, 628

performance rating, 629—630

performance standards, 627

in relation to system type, 624—625

job breadth or. system type, 625

restrictive work rules and productivity,

625-627

effects of work rule changes, 626

GM-UAW Saturn labor contract,

626—627

sociotechnical view of, 620—624

manager's model of job breadth,

622—623

psychological job requirements,

621—622

worker's model of job breadth,

623—624

technological view of, 615—620

analysis of human-machine

relationships, 616—619

conceptual framework for human-

machine systems, 619—620

product analysis, 616

wage incentives, 640—641 .

work measurement systems. 630—639

standard data, 637—639

stopwatch methods, 630—635

" . '

INDEX / 825

work sampling, 635—637

work-time distributions. 628—629

Diagnosis, simulation used for, 271

Difference independence, 702

Differentiation strategy, 717. 719, 720,

762. 763

Digital Equipment, 481

Discounts, quantity, .ree Quantity

discounts

Discrete event simulation, 264—270

analysis and evaluation. 270

data collection, 266—267

documentation and implementation

270

experimental design and simulation

runs, 268—270 ,

model building, 265—266

objects of simulation, 264—265

programming and verification, 267, 270

validation, 267, 270

Distribution methods, 589—597

degeneracy in distribution problems,

596—597

example problem, 590—595

improving the solutioni. 594, 595

an initial solution, 590—592

an optimal solution. 594-595

testing for optimality. 592—594

unequal supply and demand. 595—596

rec alto Location and distribution

Distribution resource planning (DRP),

159—161

Distribution table, 590, 591

Distribution and transport, process

technology in, 486—487

Documentation for simulation. 270

Dodge, H. F.. 395

Dodge-Romig Sampling lnrpectiorl Toll/er.

40917., 418, 419

Domtar Incorporated, 739—740, 741

Double sampling plans, 419

Dow Chemical Company, 481, 739.741

DRP, rec Distribution resource planning

Dual prices, 187—188

Due date (DD) procedure, 290, 291

Due date specifications, job shop

scheduling and, 286

Dummy activity, 331—333

Dummy variable, 80

Duncan, A.]., 420, 421

DuPont Company, 330, 481

Dyer,_l. S.. 696, 700

Earliest Due Date First (EDD)

scheduling, 295, 297. 298

Eastman Kodak, 481, 718, 760

Econometric forecasting methods,

80—8 1 , 86

Economic common cycle scheduling,

304—306

Economic Control of Quality of

Manufactured Prod/10‘ (Shewhart),

395

Economic indicators, leading, 85

Economic order quantity (EOQ),

101—102,121,123,125

EOQ model, 101—111,117, 792

policy for material requirements

' planning. 149—150, 153

safety stock and, 154

scheduling, independent. 300—302

  



  

826 / INDEX

Economic order quantity (EOQ)

(Continued)

"ti/10 Inventory planning and control
Economies of scale. 738

for products. 9. 556-557

for services. 9—10

Efficient frontier method, tee Trade-off

method

Effroymson, M. A.. 602

Egington. W. W.. 372

Electronic Data Systems. 800

Electronic funds transfer. 801

Electronic Relay Company (ERC). 32—33
Element standard data. 637

Emerson. Harrington. 791

Englcsrad. P. H.. 621

Entering variable. 193. 196. 200

1300. m- Economic order quantity

Erlang. A. K.. 514

Erlang distribution. 522

Erlenkotter. D.. 564, 600

Errors in quality control decisions.

373-374

Esso Company, 602—603

Exchange rate effects. 728—733

implications of. 731—733

purchasing power parity. 728—731

Expected monetary values. 490

Experience curve. 720—725

limitations of. 724

for process-focused systems, 724—725

strategic implications of. 724

Explanatory methods of forecasting. tar

Causal or explanatory methods

of forecasting

Explosive services. 42—43

productivity growth possibilities for.

43

Exponential moving averages method.

86

Exponential smoothing methods. 57—72

basic exponential smoothing model.

58—59

properties of. 59—61

classification ofexponential smoothing

models, 62—72

adaptive methods. 71—72

additive trend and ratio seasonality

model. 68—69, 70

initialization, 69—71

linear or additive trend model.

64—66

ratio seasonality model, 66—68

explanation of. 57

forecast errors. 61—62

when to use. 58

Extrapolative methods offorecasting. 55

Exxon. 481

Facility layout and assembly line

balancing. 649—682

basic layout types and competitive

priorities. 650

combination layouts. 671

computerized line balancing

techniques. 665—671

functional layout for process-

focused systems. 650-661

CRAFT (computerized relative

allocation of facilities).

656—659

decision to organize facilities

by process. 652

operation sequence analysis,

65 3—656

project systems and fixed-

position assembly. 659—660

relative location of facilities

problem, 652—653

group technology layout. 671—673

implications for the manager.

675-676

line layout for product-focused

systems. 660—665

alternatives to meet job

satisfaction requirements,

66 3—665

decision to organize facilities

by product. 660—661

line balancing concepts.

661—662. 663

service facility layout. 673—675

Factory Modeling System (FMS).

268. 272. 273-275

Fanuc Ltd.. 483. 485

Fast food outlet as productive

system, 6—8. See alto

Burger King; McDonald's

Fatigue allowances in performance

standards. 639

Federal Express. 44

Feedback of information, human w.

machine. 620

Feinberg. A.. 696, 700

Finance. joint decisions among

operations. marketing. and.

24 I—242

Fine. C. F.. 710

Finite queuing tables, 536. 537

Finite waiting line models, 521,

555—5 37

First Come FirSI Served (FCFS)

scheduling. 286—287. 296.

297. 293

“First-hour" principle. 309—310

First In System First Served (FISFS)

scheduling. 296. 297. 298

FitzsimmonsJ. A.. 47

Fixed services. location of. 604—605

Flexible manufacturing systems (FMS).

473, 48l—484. 485

applications and economics of.

48 3‘484

Flexibility. enterprise competitiveness

and. 13. 45

Flowers, 236

Flow shop scheduling. 293—295

FMC Corporation. 450

FMS. rec Factory Modeling System:

Flexible manufacturing systems

Ford. Henry. 718. 792

Ford Motor Company. 445. 481.

718—719. 742

Forecast errors, computation of

measures of. 61 —62

Forecasting for operations. 53—97. 550

accuracy of forecasting methods.

84—85

basic categories of forecasring

methods. 55—56

causal or explanatory methods of, 55.

72—81

econometric analysis, 80—81. 86

regression analysis. 72—80. 86

extrapolarive methods of. 55. 57—72

classification of exponential

smoothing models. 62—72

components of demand. 56

exponential smoothing methods,

57—62

moi/mg average meihod. 56—57
implications lor the manager. 85—35

material requiuement planning UL,

144—146 3

other methods of forecasting, 85

qualitative or iudgmental methods of
81—8-1

'
Delphi method. 81—82. 86

historical analogy and life cycle

analysis. 83. 87

market surveys. 82. 87

scenario based forecasting, 83—84

87
'

requirements of. 54—55

summary of methods for, 86—87

Foreign exchange rates. tee Exchange
rate effects

Foreign locations. 600—601

“Foresceable usage" concept. 372

FORTRAN. 268

Fourier series forecasting method. 85,86
Fox, Robert E., 164”.

Framework for operations strategy

formulation. 715—753

experience curve. 720—725

limitations of. 724

for process'incuscd systems. 724—725

strategic implications oi. 724

formulating and implementing

operations strategy. 746. 747.

77l-778

generic enterprise strategies, 717—720

competing and operations function.

720

differentiation. 717. 719. 720. 762.

763

market segmentation, 717. 719—720

overall cost leadership, 717—719. 720

implications for the manager. 746—748

role of productivity improvement.

725-733

implications ofexchange rate effects.

731—733

operations strategy and. 733

some exchange rate effects. 728—731

six basic components of operations

strategy. 734-746

making capacity/location decisions.

739—742

making operations decisions

strategic. 744—745

positioning productive system.

734-739

product and process technology-

742—743 .

suppliers and vertical integranon'

745-746

work force and iOb deSign'.743_7“

tee alto Implementing opera$i°ns

strategy \,

France. 725
"“

Francis. R. L.. 587

Franklin Electric. 450

Fuji Photo Film. 739

Functional layout for process-focused

systems, 650—661

CRAFT (computerized relative

allocation of facilities).

656-659

decision to organize facilities by

process, 652

operation sequence analysis, 65 3—656

project systems and fixed-position

assembly. 659-660

relative location of facilities

problem. 652—653

Future. perspective on operations

systems of. 787—803

Charles Babbage. 790

beginnings through Industrial

Revolution. 788-789

concluding comments. 802

current era. 793—795

computers and management

science. 793

computers and product-process

technology. 795

global competition impacts

operations. 795

future. 797—802

of manufacturing systems. 798—800

of nonmanufacturing systems.

800—802

historical perspective. 788. 794

1900 to 1950, 792—793

progress measured by productivity.

795-797

productivity crisis. 796—797

rationale for productivity

improvements. 796

Adam Smith. 789

Frederick W. Taylor and scientific

management. 790—792

Gailliot. Henry}. 728/).

Gain-sharing plans for wages. 641

Galbraith.}. R.. 241

Gantt. Henry L.. 791

Gantt charts. 296—298. 791

Gardner. E. S.. 691

GASP. 268

General Dvnamics. 478

General Electric. 450. 481. 483. 485

General job shop scheduling. 295—299

GeneralMotors.445.477.480.481.484.

485. 718. 798

SATURN project. 626—627, 641. 798.

800

General Post Office. 44

Geoffrion. A. M., 266. 603. 696. 700

Gibson, D. F.. 583

Gilbreth. Frank. 791

Gilbreth. Lillian. 791

Goal programming. 202—204

Goldratt. Eli. 367

"Gonzinto" chart, 616. 617

Goodman, S. H.. 152

Gordon.j. R. M.. 757

GPSS, 268

Graphic methods for aggregate planning.

220—228

alternative plans. 221—226

buffer inVentories and maximum

requirements, 220—221

cumulative graphs. 226—228

Graves, G. W., 603

Group technology (GT), 473. 484

layout. 671-673

Hadley, G., 110

Hagusa. Paul. 446

Halliburton Corporation, 481
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Monte Carlo sampling, 342

Monte Carlo simulation, 52]

Moore, L.}.. 232

Moore procedure, 291—292. 693

Motion study. 791

Motorola TV, 436, 450

Moving averages method. 56—57. 86

MRP,.rce Material requirements planning

Mullick.S.K., 81.83

Multidomestic form in multinational

bases, 741—742

Multifacility location model. 588589

Multiple criteria decisron methods for

production problems. 683—712

classification of. 687-688

complete specification ofilpreference

function. 688. 700—705

computing overall values. 704

constructing single dimensional value

functions. 702

determining form of preference

function. 701—702

determining importance weights for

criteria. 702—704

Sensitivrty analysis. 704—705

efficient frontier or trade-off method,

688. 689-695

direct construction of efficient

frontier, 690—691

mathematical programming

approach. 692

specialized procedures. 692—695

examples ofptoduction problems with

multiple criteria. 634 685

implications for manager, 705—706

interactive procedures for exploring

efficient frontier. 695—700

problem statement and defining

criteria. 685—687

Multiple regression analysis, 73. 78—80

Multiple servers case. 519

Multiple servers in series case. 520

Multistage aggregate planning decision

system, 219

Muth,j. F.. 228

Q

Nashua Corporation, 460

NC machines.ree Numerically controlled

(NC) machines

Negative exponential distribution of

demand, 118

Negative exponential service times,

526—527

Nelson, R. T.. 693, 711

Network diagramming:

activities:

on arcs. 331, 334, 337

on nodes. 338—339

probabilistic network methods,

339—346

Node numbering. 333. 334

Nonbasic solution, 191

Noncyclic personnelschedules, 309—310

Nonlinear expressions, 177

Nonprofit organizations. quality

assurance systems for. 368.

375—378. See a/ro Quality

assurance

Normal distribution(s), 411—412. 420

for demand. buffer stocks for, 118,

119. 120

North, H. Q.. 82

Norton Abrasives. 760

Numerically controlled (NC) machines,

473, 478. 480

Objectives of simulation, 264—265

Obsolescence and economic life, 504—505

0C curves, m) Operating characteristic

(OC) curves

Off-shore locations, 600—601

“Off-the-shelf" availability. 8, 18

Olson, R. P., 47

Omark Industries. 450

0/] [be Economy of’Mat/M’flery and

Manufacturerr (Babbage). 790

Operating characteristic (0C) curves.

409—416, 420, 422, 423

determining, 411—412

Operation, defined, 5-6

Operation process chart, 138, 139. 616,

618

Operations audit. 774—775
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