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A
AAE (algorithmic analogy estimation), 120-123
AAF (adaptation adjustment factor), 676
AAM (adaptation adjustment multiplier), 257
ABC (activity-based costing), 608
Abdel-Hamid simulation, 753
Abdel-Hamid, Tarek, 753
absolute addresses (Excel), 828
acceptable functions, 378
acceptance of risk, 422
accounting systems, 448, 603-608
accounts, control, 501
accuracy, 20, 22, 52

best measure of estimation, 820
calibration, 391. See also calibration
GQM Method, 97
of values, 50

actions
controllability, 93
mitigation, 435, 442
risk, 426-432

activation dates (WIMS), 36
activities

adding missing, 382-383
phases, 365, 368
production identification, 62

activity-based costing (ABC), 608
actors, weights, 210
ACWP (actual cost of work performed), 586
Adams, Edward, 697
adaptation adjustment factor (AAF), 676
adaptation adjustment multiplier (AAM), 257
additional-member systems (voting), 771
additive analogies, 108-110, 112
addresses, cells (Excel), 828
after receipt of order (ARO), 74
aggregation, 665
agile estimation, 186
agile project life cycles, 276
AHP (Analytic Hierarchy Process), 775-784
Albrecht, Allan J., 217
algorithmic analogy estimation. See AAE
algorithms, 327, 377, 663
Almeida, Virgilio, 678
AMRs (approved modification requests), 131

analysis, 54
collection of data, 478-502
costs, 450
critical path, 330-331
dimensional, 55
FPA (function point analysis), 217-221
historical data, 451-453
maintenance, 129-130
metrics, 91-93
MVA, 663
periodic replanning, 529
risk, 433-443
ROM, 641-642
sensitivity, 66
SPC, 737

Analysis ToolPak (Excel), 848
Analytic Hierarchy Process (AHP), 775-784
annual maintenance costs. See maintenance
APCRs (analyzed problem change 

requests), 134
application points, 213-215
applications. See Excel
approval voting, 771
approved modification requests (AMRs), 131
approximations, 665
architecture

narrative descriptions, 244
NCMSS, 245
products, 171-173
requirements, 15

areas
Excel, 828
roles and responsibilities by, 791

arithmetic mean, 811
arithmetic progression, 823
ARM (Automated Requirements 

Measurement), 712
Armstrong, James, 470
ARO (after receipt of order), 74
arrival rates, prediction of, 144
assessment of status, 506-507, 590
assignment

of credit for task completion, 587
of people to tasks, 335
of probabilities (risk), 437
of resources to tasks, 327
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assumptions
avoiding, 43
estimation of, 71
linearity, 66

asymmetry of limit values (PERT), 116
ATPROD, 252
automated counting, 181
automated data collection tools, 480
automated estimation tool selection, 403
Automated Requirements Measurement

(ARM) tool, 712
automation, 50, 549
auxiliaries, 751
availability, 346-347
averages, 204, 219, 511, 747

B
BAC (budget at completion), 586
backfiring, 234-237, 249-251
backlog vs. time, 511
backward pass, 329
bad fixes, 698
Bailey, J. W., 821
Banker, Rajiv D., 213
base costs, loading, 451-453
baseline change requests (BCRs), 129
baselines, 82-214
Basili, Victor, 97, 821
basis of estimate (BOE), 71
BCRs (baseline change requests), 129
BCWP (budgeted cost for work performed), 586
BCWS (budgeted cost for work scheduled), 586
Bellman-Sdorra, Peter, 378
bias, avoiding size, 204
bids, 613, 622-630
Bignell, Victor, 16
bins (single groups), 811
BOE (basis of estimate), 71
Boehm, Barry, 10, 213, 685
Bolch, Gunter, 662
Booch, Grady, 280
bootstrapping, 397
Borda count (voting), 771
Borda Method, 443
bottleneck devices, 658
Bottom-Up Method, 307-308

scheduling, 320-331
WBS, 310-319

Bozoki, George, 780
brainstorming, 764
Briand, Lionel, 417
Brook’s Law, 350, 756
budget at completion (BAC), 586
budgeted cost for work performed (BCWP), 586
budgets. See costs
buffer time, 283
bugs, classification of, 507
built-in functions (Excel), 829
burdened costs, 455, 622
business risk. See risks
Buzen, Jeffery, 652
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C
calculations

AHP, 782
automated estimation tool selection, 403
bid prices, 622-625
control limits, 739
costs, 447-459, 466-471, 612-622
defects, 744
dimensional analysis, 55
distribution functions, 353-354
estimation errors (using Excel), 821
Excel, 829-831, 833
Figure of Merit, 748
parametric models, 68
PERT, 112-119
productivity, 97
queuing models, 649-652, 655-665
Rayleigh curve, 354-363
regression fitting, 519
risk, 435-439
ROM, 641-642
scan rates, 493
support effort estimation, 64
uncertainty, 111

calendars, Moslem (Hijrah), 40
calibration, 707

of maintenance cost models, 141
parametric models, 391-399
weights (Dutch Method), 227-228, 230

candidate modification requests (CMRs), 130
Capability Maturity Model-Integrated for 

Systems/Software Engineering
(CMMI-SE/SW), 7

Card, David, 815
Cards on the Wall Method, 332-337
Carleton, Anita, 722-723, 738, 760
CASE (Computer-Aided Software 

Engineering), 295
cash flow, 456-457, 625
Castallan, John, 815
Caswell, Deborah, 482
CBMG (customer behavior model graph), 645
cell addresses (Excel), 828
CERs (cost estimating relations), 83
chain of boxes, 751
change to products, 13
characteristic of the line (WIMS), 36
Charette, Robert, 432
charts

control, 741
error bars, 516
Excel, 841-844
Gantt, 324
recommendations for, 513
trendlines, 517

checkpointing, 670
Chernick, Michael, 397
chi-squared tests, 814
Chulani, Sunita, 685
CI (consistency index), 783
classes, 661, 181
classification

bugs, 507
defect codes, 490
ODC, 686

Cleary, David, 216
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CLIN (contract line item number), 561
closed networks, 661
closeout, project forms, 498
clusters, 321
CMMI-SE/SW (Capability Maturity Model-

Integrated for Systems/Software 
Engineering), 7, 581

CMRs (candidate modification requests), 130
COCOMO 1981 model, 252-259
COCOMO II application point size estimation

procedure, 213
COCOTS (COnstructive COTS integration cost

model), 265-267
code, 54

converted, 251-252
defect classification, 490
deleted, 263
generated, 251
interfaces, 89
line of, 86
lines of, 181
maintenance, 125-135, 136-146
modified, 252-259
new code estimation, 244-254, 256-263
reused, 198-200, 260-261
SLOC (source lines of code), 239-243
unmodified, 259

coding and unit testing (CUT), 594
coefficients, 814

Pearson product-moment correlation, 814
probability, 398-399
regression fitting, 519
sample correlation, 814
Spearman rank correlation, 833

collection
of data, 478, 601-603

automation of, 500
effort and cost data, 500-502
need for historical data, 477
templates, 479-486, 488-498

of estimates, 414
coloring (Excel), 838
combined lists, 714
comments (Excel), 837
Commercial Off-The-Shelf. See COTS
commercial products, 302
common causes, 737
common support equipment, 573
communication

feedback, 20
key diagram requirements, 157-158

comparisons
matrices, 287
planned and actual availability, 346-347
project life cycles, 287
size, 184

completeness, 52
completion

credit for task completion, 587
EAC, 534-539
prediction completion costs, 596-598

complexity ratings, 216
components

3GL , 213
basic software size estimation, 185
CoQ, 730
COTS, 264-267

Index 903

NCMMS, 247
new code estimation, 244
of product architecture, 171-173
of product vision, 165
parametric models, 408-414
of UML, 209
view of, 182-184

composite (parametric) models, 377
compression, 349-350
computer equipment (fringe costs), 452
Computer-Aided Software Engineering

(CASE), 295
conditional formatting (Excel), 838
conditions, 70
configuration, 54, 264
connectors, 751
consistency, 52
consistency index (CI), 783
consistency ratio (CR), 783
consolidation of maintenance, 129-130
constant staffing, 369
constraints, 70

parametric models, 387-389
projects, 174-177

construction defects, 689, 775
COnstructive COst MOdel, 251
COnstructive COTS integration cost model

(COCOTS), 265-267
Constructive QUAlity MOdel (COQULMO),

695-696
consultants, 64
containment, defect profiles, 749
Conte, Sam, 815
context diagram, 162
contract line item number (CLIN), 561
contracts

cost-reimbursable government contracts
(rates for), 614-619

CPAF, 617
CPFF, 616
CPIF, 617
FFP, 617
financial risk of U.S. government, 620
IDIQ, 610-611
management reserves, 625
MOA, 165
rate types for U.S. government, 614-619
T&M, 616
terms and conditions (WIMS), 37

control accounts, 501
control charts, 740
control gates, 321
control limits, 739
controllability, 93
conversion

backfiring ratios, 236
of counts to (approximate) costs, 63
dates, 40
LSTMT, 249
of schedule variances to time, 591-593

converted code, 251-252
convolution algorithm, 663
CoQ (cost of quality)

measurement of, 728-730
models to study, 754-756

COQUALMO (Constructive QUAlity MOdel),
695-696
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core activities, 54
core effort, 64, 378-379
cost estimating relations (CERs), 83
cost of quality (CoQ)

measurement of, 728-730
models to study, 754-756

cost performance index (CPI), 589-591
cost plus award fee (CPAF), 617
cost plus fixed-fee (CPFF), 616
cost plus incentive fee (CPIF), 617
cost-reimbursable government contracts, 

rates for, 614-619
costs

ABC, 608
accounting, 603-607
approximate, 63
burdened, 622
calculations, 447-465
cash flow, 625
COCOTS, 265-267
constraints, 387-389
coupling variances, 412
cumulative risk, 444
data collection, 500-502
detection, 489
direct, 448-451, 613-622
drivers, 291
EVM, 585-598
estimates, 10-17, 372
foreign languages, 41
G&A, 615
hardware, 401-403
indirect, 451-453, 613-618
interest, 625
labor, See labor costs
loaded, 622
maintenance, 125-135, 136-146
multinational operations, 450
multiple models, 470-471
ODCs, 53, 63
performance engineering, 676-677
production, 567
reduction of, 466-470
reused code, 200, 260-261
risks, 422
sensitivity analysis, 66
simulation, 670
travel, 41, 53

COTS (commercial off-the-shelf) products, 
30, 264-267, 292

counting
rules, 217-221
word frequencies, 712

counts, 57-63
application points, 213-215
function points, 223-237
UML-based sizing, 209-213

coupling cost variances, 411
CPAF (cost plus award fee), 617
CPFF (cost plus fixed-fee), 616
CPI (cost performance index), 589-591
CPIF (cost plus incentive fee), 617
CR (consistency ratio), 783
Crawford, Gordon, 778
credit for task completion, 587

904 Index

criteria
for good estimates, 50-53
for good measures, 91-93
multiple, 774
for success, 174-177
WBS, 315

critical path analysis, 330-331
critical resources, 485
Crystal Ball, 66
cumulative bugs vs. time, 509
cumulative cost risk, 444
cumulative voting, 771
curves, 10
customer behavior model graph (CBMG), 645
customization, 580-582
CUT (coding and unit testing), 594
cyclic networks, 661
cyclomatic complexity, 709

D
data conversion, 54
data element types (DETs), 219
data sets, 810
data validation (Excel), 839
dates, 40, 76
decision trees, 774
decision-making processes, 765
decomposing tasks, 318
defect discovery rates, 511
defect removal models (DRMs), 742-748
defects, 134

calculations, 744
classification codes, 490
containment profiles, 749
COQUALMO, 695-696
defining, 686
discovery data with trendlines, 698
estimation, 689
labor costs, 489
observing (during actual use), 706
peer review logs, 490
RADC model, 690-694
simple defect leakage matrices, 747
testing, 697

deferring mitigation tasks, 440-442
defining

basic quantities, 686
charge numbers, 603-605
defects, 686
estimation processes, 544-545
failure, 685
processes, 719-720
product quality, 684-686
releases, 130-132
reliability, 685
risks, 422-423
SLOC, 239-243
time, 685

degree of understanding (PERT), 116
delay of time, 606
deleting

code, 263
text, 720

deliverables
types of, 163
user requirements, 158
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delivery
effort, 347
IDIQ, 610-611
Incremental Delivery Model, 286
planned average individual delivery 

rate, 346
project life cycle models, 299-304

Delphi technique, 104-107
DeMarco, Tom, 19, 82, 196, 523, 819
Deming, W. Edwards, 93
Denning, Peter, 652
Departments, roles of, 790
dependability, determinants of product, 687
deployment of maintenance releases, 133-134
DER (Designated Engineering 

Representative), 295
design

changes to, 13
defects, 689
operational concept, 161
reduction of costs, 468

detection of costs, 489
DETs (data element types), 219
developers, 300-302
development

Abdel-Hamid simulation of, 753
life cycle models, 288-304
phases, 284
processes, 551-552
products, 19
safety-critical software, 295
Staged Development Model, 285
Web, 217

development test and evaluation (DT&E), 569
diagrams

context, 162
influence, 750
key, 157-158
product architecture, 173
UML, 210
WIMS, 34

dictionaries, 313-319
dimensional analysis, 55
Dion, Raymond, 759
direct costs, 448-450, 613-622
direct measures, 83
directives, 70
discovery, defect rates, 511
distribution

functions, 353-354
probability (PERT), 117
triangular, 119

DO-178B, 295
documentation

estimates, 62
generic WBS, 569
Linear Method. See Linear Method
MOA, 165
product vision, 166
size, 87
WBS, 560

documents
Excel labeling, 833-836
quality measurements, 711-714
Word labeling, 834-835

DRMs (defect removal models), 742-748
DT&E (development test and evaluation), 569

Index 905

duplicated items, 52
duration, Top-Down Method, 342-346
Dutch Method, 227-230
dynamic models, 734, 750-756

E
EAC (estimation at completion), 534-539
earned value measurement. See EVM
Eckes, George, 523
EF (environmental factor), 212
effort. See also productivity

allocation of, 146, 352-365, 368-372
collection worksheets, 495
data collection, 500-502
delivery, 347
estimation, 222
estimation of, 243
LOE, 574
measurement of, 88-89
missing phases and activities, 382-383
parametric models, 378-379
project effort summary forms, 493, 495
Top-Down method, 342-346
tracking, 513

EI (external input), 218
EIF (external interface file), 219
elements

counts, 57- 63
FPA, 217-221
identification of, 29, 58
of life cycle models, 274
of operational concepts, 161
of parametric models, 379
question structures, 35-41
recording, 30, 33
tabulation of, 60
types, 59
validation, 61
WBS, 560-582

end user license agreement (EULA), 464
engineering

performance cost estimations, 676-677
system, 289-290

English, LLoyd, 630
environment sum. See ESUM
environmental factor. See EF
environmentals, 61
environments, 213-215
EO (external output), 218
EQ (external query), 219
EQF (estimation quality factor), 819
equations. See calculations
errors. See also defects

bars, 516
estimation, 821
parametric models, 405-412, 414-417
trending, 703-705
unprecedented systems, 15-17

escalation (increase in labor costs), 452
estimate at completion (EAC), 586
estimate to complete (ETC), 52, 586
estimation

AAE, 120-123
accuracy, 391
additive/multiplicative analogies, 108
agile, 186
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assumptions, 71
basic software size, 179-185. 191-201
best measure of accuracy, 820
Bottom-Up Method, 307-331
collection of estimates, 414
costs, 372
defects, 689-696
effort, 222, 243
errors, 821
expert judgement techniques, 104-107
failure rates, 693
hardware production, 304
hardware/software trade, 389-390
implementing, 543
maintenance, 125-135, 136-146
methods, 530-534
module size, 248, 780-784
new code, 244-254, 256-263
of objects, 8-13
performance engineering costs, 676-677
PERT, 112-119
preparation, 155

architecture of products, 171-173
goals and constraints, 174-177
identification of products and services,

162-165
initial information requirements, 156
key diagrams, 157-158
operational concept, 159-161
requirements of products, 165-171

processes, 20-22, 544-550
product performance, 637-638
production costs, 567
quantities to, 7
reasons to, 4-5
reliability, 698-703
resources, 641-642
reviewing, 542
risk, 433-443
roles and responsibilities for, 789-799, 

803-804
simulation costs, 670
software, 18
statistics of a set of , 817-819
time sequence of (statistics), 819
Top-Down Method. See Top-Down Method
unprecedented systems, 15-17
updating, 525, 529-539

estimation at completion (EAC), 534-539, 586
estimation quality factor (EQF), 819
estimators (Excel for), 825

Analysis ToolPak, 848
applying templates, 836
calculations, 829-833
features of, 825
filtering, 847
formatting properties, 837
labeling documents/spreadsheets, 833-836
macros, 849-857
naming files, 834
pivot tables, 848
plotting, 841-844
printing, 840-841
reference books, 826-827
sorting, 847
troubleshooting, 837-839
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Web sites, 827-828
worksheets and cell addresses, 828

ESUM (environment sum), 212
ETC (estimate to complete), 52, 586
EULA (end user license agreement), 464
evaluation

of parametric models, 414-415
of PERT, 112-119
of processes, 7
of products, 464-465
of total cost of ownership, 461-462

events, external, 325
EVM (earned value measurement), 585-596
Evolutionary demonstrations, 286
Excel

estimation errors (calculation of), 821
for estimators. See estimators (Excel for)
regression fitting, 519
standard forms, 73-74

execution, frequency, 186-189
expected utility theory, 774
expert judgement techniques (Delphi 

technique), 104-107
extending

COTS hardware components, 292
project life cycle models, 288-297

external events, 325
external input (EI), 218
external interface file (EIF), 219
external output (EO), 218
external query (EQ), 219
external sources, 751

F
fabrication, 54
Facilitators (Delphi technique), 106
facility fringe costs, 452
failure

defining, 685
rates, 693, 752

Fairley, Richard, 161, 315
FAR (Federal Acquisition Regulations), 618
FAT (formal acceptance test), 381
fault tolerance, 697
Federal Acquisition Regulations (FAR), 618
federal taxes, 452
fee rates, 454
feedback, 20
fees, 614-619
Fenton, Norman, 243, 417, 715, 815
FFP (firm fixed-price) contracts, 617
Figure Of Merit calculations, 748
file types referenced (FTRs), 219
files

EIF, 219
Excel, 834
ILF, 219
script, 181

filtering (Excel), 847
financial risk of U.S. government contracts, 620
Finding Mode, 94
firm fixed-price (FFP) contracts, 617
Fishman, Stephen, 630
fitting, regression, 519
Fleming, Quentin, 456, 625
Florac, William, 722-723, 738, 760
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Flow Balance Assumption, 658
Fodeh, John, 705, 715
Forced-Flow Law, 657
foreign languages, 41
formal acceptance test (FAT), 381
formatting Excel, 837-838
forms

data collection, 479-480
effort collection worksheets, 495
product critical resources forms, 485
product quality/process performance

forms, 486-491
product size forms, 483
project closeout forms, 498
project effort summary forms, 493-495
project profile forms, 481-483
project schedule forms, 497

standard, 73-74
formulas (Excel), 823, 829-833
Fortune, Joyce, 16
forward pass, 329
Foss, Tron, 818
FPA (function point analysis), 217-221
free float, 323
freeze panes (Excel), 839
frequencies, 186-189, 712
fringe costs, 452
FTRs (file types referenced), 219
full-time equivalent staffs, 347
function point analysis (FPA), 217-221
functional models, 733
functionality of architecture, 15
functions

distribution, 353-354
Excel, 829-833
operational concept, 186-191
points, 217, 249-251

advantages/disadvantages of, 226-227
backfiring, 234-237
counting rules, 217-226
process of counts, 228-234

products, 208
funnel curves, 10

G
G&A (general and administrative) costs, 615
Gaffney, John, 233, 378, 444
Gantt charts, 324
Garvey, Paul, 443
general and administrative (G&A) costs, 615
general system characteristics (GSCs), 220
generated code, 251
generic WBS (work breakdown structure), 

562-563, 567-571
geometric mean, 813
geometric progression, 823
Glossary of Software Engineering 

Terminology, 686
Goal-Question-Metric (GQM) Method, 97
goals of projects, 174-177
good charge numbers, defining, 603-605
good estimates, criteria for, 50-53
Goodpasture, John, 815
government (U.S. government contracts)

financial risk, 620-622
rate types, 614-619

Index 907

GQM (Goal-Question-Metric), 97
Grady, Robert, 482
Graphs, CBMG (customer behavior model

graph), 645, 648
Gregorian calendars, 40
groups, 811, 828
growth, 194-196, 204
Gruhl, Werner, 289
GSCs (general system characteristics), 220
guesstimating techniques, 104
Gunther, Neil, 662, 666, 678

H
H (high), 219
Haley, Thomas, 759
Hamker, Joseph, 401
handling time, 668
hard reserves, 625
hardware

basic software size estimation, 191
costs (parametric models), 401-403
COTS development, 292
production estimation, 304
trade estimation, 389-390

Hare Single Transferable Vote (STV), 771
harmonic mean, 813
Harrison, Warren, 760
Herron, David, 232
heterogeneous project teams. See HPTs
hierarchies, 97, 775-784
high (H), 219
high-integrity systems, 294-296
Hijrah calendar, 40
histograms (Pareto), 771
historical data, 73, 83, 451-453, 477
HPTs (heterogeneous project teams), 609-610
HTML (Hypertext Markup Language), 216. 

See also Web pages
Hughes, Bob, 815
Hughes, Robert, 818
Humber Bridge project (unprecedented 

systems), 16-17
Humphreys, Kenneth, 630
Hypertext Markup Language. See HTML

I
Iannino, Anthony, 715
ICASE (Integrated Computer-Aided Software

Engineering), 213-215
ICCE (Inter-Counter Consistency Checking

Experiment), 226
iceberg (software), 182-184
identification

of components, 185
of elements, 58
of functions, 189
of production activities, 62
of products, 162-165
of risks, 426-432
of services, 162-165

IDIQ (indefinite delivery, indefinite quantity),
610-611

IFPUG (International Function Point Users
Group), 218

ILF (internal logical file), 219
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impact of risks, 433-443
implementation

Delphi technique, 105
estimation, 543
measurement, 543
size, 203-204

improvement of estimation accuracy, 22
inception readiness review (IRR), 281
income taxes, 452
increases, stepwise staffing, 370-372
Incremental Delivery Model, 286
indefinite delivery, indefinite quantity. See IDIQ
indexes

CI, 783
CPI, 589-591
SPI, 589-591
TCPI, 589

indirect costs, 448-453, 613
indirect measures, 83
inflation (labor costs), 452
influence diagrams, 750
information flow connectors, 751
initial estimates, 20
initial information requirements (estimate

preparation), 156
initial operational capability (IOC), 89, 281, 385
inputs, 71

EI, 218
recording, 73

installation, 54
insurance, 452
Integrated Computer-Aided Software Engi-

neering. See ICASE
integration, 54

COCOTS, 265-267
COTS, 264
estimation processes, 546-550
project teams, 610

Inter-Counter Consistency Checking 
Experiment (ICCE), 226

interactive WBS elements, 573
interest costs, 456-457, 625
interfaces, 89, 219
interim milestones, 325, 593-595
internal logical file (ILF), 219
internal measures of software quality, 708-709
internal research and development (IRAD), 616
International Function Point Users Group

(IFPUG), 218
intersecting lists, 714
interval scales, 808
inventory

planning, 28, 44
recording information, 30, 33
structuring element questions, 35-42

IOC (initial operational capability), 89, 281, 385
IRAD (internal research and development), 616
IRR (inception readiness review), 281
items

deliverable, 158
identification of, 162
size, 84
subcontracted, 53

iteration (parametric models), 414-415
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J-K
Jacobson, Ivar, 280
Jain, Raj, 662, 679
Jones, Capers, 89
Juran, Joseph M., 759

Kachigan, Sam, 815
Kan, Stephen, 715, 815
Karner, Gustav, 210
Kellner, Marc, 760
Kendall Notation, 659
Kendall, David George, 659
key diagrams, 157-158
Kirsch, Irwin, 714
Knox, Stephen, 730
Koppelman, Joel, 456, 625
Kreyman, Konstantin, 668

L
L (low), 219
labeling

Excel, 833-836
Word, 834-835

labor costs, 449-450
defects, 489
escalation, 452
loading rates, 61
planning, 44
spreadsheets, 60

Landgrave, Tim, 282
languages, 41
Lansdowne, Zachary, 443
law of large numbers, 811
Lawrence Pfleeger, Shari, 815
layers of software iceberg (sizing), 184
Lazowska, Edward, 652
LCA (life cycle architecture), 281
LCC (life cycle cost), 461
LCL (lower control limit), 737
LCOs (life cycle objectives), 281
leakage, 747
Level of Effort (LOE), 41, 311
librarians, 64
licenses, 35
life cycle architecture (LCA), 281
life cycle cost (LCC), 461
life cycle models, 20

categorizing, 275-286
delivery, 299-304
elements of, 274
extending, 288-297
selection of, 287

life cycle objectives (LCOs), 281
life insurance
Likert scales, 385-387, 412, 437, 775
Likert, Rensis, 385
limit values, asymmetry of (PERT), 116
limitations

of accounting systems, 606-607
of queuing, 663-665

limits, calculation of, 739
line of code, 86, 239-243
Linear Method, 49

assumption of linearity, 66
criteria for good estimates, 50-53
documentation, 69-73
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managing information, 76
process of, 57-64
proxy-based estimation, 54-55
recording uncertainty, 68
sensitivity analysis, 66
standard forms, 73-74
support effort estimation, 64-65
types of resources, 53-54

lines of code, sizing, 181
links, 216
Lister, Tim, 523
lists

combined, 714
estimates, 62
intersecting, 714
nested, 714
product, 167, 170
requirements, 159
simple, 714

Little’s Law, applying, 656-658
Littlewood, Bev, 703
loaded costs, 454-455, 622
loading

base costs, 451-453
networks, 325
rates, 61

Lockheed. See PERT
LOE (Level of Effort), 42, 311, 574
logical source statements (LSTMT), 249
logs, 490
low (L), 219
lower control limit (LCL), 737
LSTMT (logical source statements), 249
Lyu, Michael, 715

M
M&S (materials and subcontracts), 63, 615
macroestimation, 387
macros (Excel), 849-857
Madachy, Raymond, 760
maintenance

costs, 125-135, 136-146
developer maintained products, 300-302
estimation of, 304
owner maintained unique products, 301

management
configuration, 54
estimation, 19, 548
growth, 204
information, 76
projects, 54, 568
quantitative process, 722
reserves, 455, 625
risks, 424-426
size requirements, 203
volatility, 204
WIMS, 28-33, 35-42

management information system. See also MIS
management reserve (MR), 586
mandatory capabilities, 51
manufacturing copies of products, 54
Maples, Bruce, 282
mappings, 807-809
markers, 511
Markov processes, 660
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materials, 53, 63
materials and subcontracts (M&S), 63, 615
matrices

comparison, 778
resource usage, 642
RTM, 167, 170
simple defect leakage, 747
transition, 648

MAUT (multi-attribute utility theory), 774-776
MBASE/RUP Model, 280
McCabe, Thomas, 709
McConnell, Steve, 21, 286, 325
MCDM (multiple-criteria decision 

making), 765
mean value analysis (MVA), 663
measurement, 73, 81

basic software size estimation, 179, 191-201
best measure of estimate accuracy, 820
collection of data, 478-502
criteria for good measures, 91-93
defects, 697, 706
document quality, 711-714
effort, 88-89
estimation accuracy, 391
EVM, 585-596
function points, 217-237
implementing, 543
internal measures of quality, 708-709
loops, 20
maintenance cost optimization, 147
object-oriented size measures, 238
of objects, 8-13
operational definitions, 93-94
processes, 723-730
productivity, 83-87
project tracking systems, 601-602
quantities to, 7
reasons to, 4-5, 82
regression fitting, 519
reviewing, 542
selection of measures, 97-99
size, 83-86
SLOC, 239-243
SPC, 737-741
statistics, 811-814
TPMs, 634-636
trendlines, 517
types, 807-809
volatility, 521
Web objects, 216-217

median, 813
medical insurance, 452
memorandum of agreement (MOA), 165
mentoring, 550
methods

Borda Method, 443
Bottom-Up Method. See Bottom-Up Method
Cards on the Wall Method, 332-337
collection of data. See collection, of data
Dutch Method, 227-230
estimation, 530-534
function point counts, 228-237
GQM, 97
Linear Method. See Linear Method
Risk Matrix, 443
Top-Down Method. See Top-Down Method
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metrics
CMMI requirements, 581
criteria for good, 91-93
data collection, 479-480, 481-491
maintenance analysis, 129
maintenance cost optimization, 147
operational definitions, 93-94
selection of measures, 97-99
Web-based system models, 643-648

microestimation, 387
Microsoft Solution Framework (MSF), 282
MIL-HDBK-881B, 562
milestones, 320

interim, 325, 593-595
MBASE/RUP, 280

minimum mean magnitude of relative error
(MMRE), 746

Miranda, Eduardo, 784
MIS (management information system), 603
missing phases and activities, adding, 382-383
mission statements, 162
mitigation

of reused code, 198-200
of risks, 62, 422

actions to, 426-432
calculating, 435
deferring tasks, 440-442

mixed queuing networks, 661
MMRE (minimum mean magnitude of relative

error), 746
MOA (memorandum of agreement), 165
models

adding missing phases and activities, 
382-383

CBMG, 645, 648
COCOMO 1981, 252-259
COCOTS, 265-267
CoQ, 754, 756
COQUALMO, 695-696
DRM, 742-748
dynamic, 734, 750-756
functional, 733
Incremental Delivery Model, 286
life cycles. See life cycle models
maintenance costs, 135-141
MBASE/RUP, 280
MSF, 282
multiple, 470-471
parametric. See parametric models
performance, 639-640
predictions, 747
processes, 720, 734, 757-759
queuing, 649-652, 655-665
RADC, 690-694
RGMs, 698
RUP, 280
SEER-SEM, 414
simulation, 665-670
Staged Development Model, 285
statistical, 733
Web-based systems, 643-648

modes (values), 813
modified code, 252-259
modules, sizing, 181, 248, 780-784
Monte Carlo simulation, 666
Mosenthal, Peter, 714
Moslem calendar, 40
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moving averages, 511
MR (management reserve), 586
MSF (Microsoft Solution Framework), 282
multi-attribute utility theory (MAUT), 774-776
multimedia WBS elements, 573
multinational operation costs, 450
multiple builds, 577
multiple criteria, techniques to handle, 774
multiple models, 470-471
multiple subsystems, 578
multiple-criteria decision making (MCDM), 765
multiplicative analogies, 108-110, 112
multivoting, 770-771
Musa, John, 715
MVA (mean value analysis), 663
Myers, Ware, 417
Myrtveit, Ingunn, 818

N
naming files (Excel), 834
NAP (new application points), 214
narrative architecture descriptions, 244
natural process limits, 738
NCMSS (Numerically Controlled Machine

Monitoring System), 245
NESMA (Netherlands Software Metrics 

Association), 228
nested lists, 714
networks

building, 332-337
loading, 325
queuing, 661-662
reviewing tasks, 321

new application points (NAP), 214
new code estimation, 244-254, 256-263
new production processes, handling, 368-372
nominal group (voting) techniques, 768
nonparametric statistics, 811
nonrecurring engineering (NRE), 299
Norden, Peter, 354
Norden/Rayleigh model, 354, 358, 361, 363
notation (Kendall), 659
notes (Excel), 837
NRE (nonrecurring engineering), 299
numbering schemes (WBS), 580
numbers, 603-605
Numerically Controlled Machine Monitoring

System. See NCMSS

O
object-oriented size measures, 238
objectives, 70
objects

counts, 209-215
estimation and measurement of, 8-13
totaling, 341
Web, 216-217

OBS (organizational breakdown structure), 501
observing defects (during actual use), 706
ODC (Orthogonal Defect Classification), 686
ODCs (other direct costs), 53, 63
Okumoto, Kazuhira, 715
omissions, 9
open networks, 661
operating systems
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operational concept (estimate preparation),
159-161

operational definitions (metrics), 93-94
operational laws for single queues, 652, 655
opportunity costs, 458-459
optimization

analogy estimation techniques, 112
of maintenance costs, 144-149

ordinal scales, 807
organizational breakdown structure (OBS), 501
organizations, roles of, 790
Orthogonal Defect Classification (ODC), 686
OTHBD (ought to have been done), 499
other direct costs (ODCs), 53, 63
ought to have been done (OTHBD), 499
outputs, 72-73, 218
overhead costs, 452
overseas risks (WIMS), 38
overview of job (key diagrams), 157-158
owners, maintained unique products, 301

P
P (productivity), 54
packages, 313-319, 560
pages. See Web pages
parameters, adaptation, 253
parametric models, 57, 68, 327, 377

adding missing phases and activities, 
382-383

automated estimation tool selection, 403-405
calibration, 391-399
characteristics of, 380-381
constraints, 387-389
core effort and schedules, 378-379
errors, 405-417
hardware costs, 401-403
hardware/software trade estimation, 389-

390
modifying characteristics of, 383-387
types of, 377

parametric statistics, 810
Pareto histograms, 771
Parnas, David, 668
partitioning

parametric models, 408-415
stopping, 318
uniformity of (PERT), 116
WBS, 315, 575-579

paths, 330-331
pc (production coefficient), 54-59, 66
PDF (probability distribution (or density) 

function), 810
PDR (product design review), 89, 325
Pearson product-moment correlation 

coefficient, 814
peculiar support equipment, 573
peer reviews, 490-492
people to tasks, assignment of, 335
performance, 720

architecture, 15
indexes, 589-591
processes. See processes, performance
product quality/process performance

forms, 486-491
products. See products, performance
TPMs, 634-636
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periodic replanning, 529
PERT (Program Evaluation Review 

Technique), 112-119
Pfleeger, Shari, 243, 417, 715
Pham, Hoang, 715
phases

activities, 365-368
adding missing, 382-383
constant staffing, 369
development, 284
MBASE/RUP, 280
performance, 637

physical source lines of code (PSLOC), 235
pivot tables (Excel), 848
plan-driven project life cycle models, 283-286
planned and actual availability comparisons,

346-347
planned average individual delivery rate, 346
planning

Bottom-Up Method, 307-331
costs, 450, 613
key diagram requirements, 157
labor costs, 44
periodic replanning, 529
preparation for, 7
projects, 537
risk, 440-442
team planning processes, 333
WIMS, 28-44

plotting
error bars, 516
Excel, 841-844

plurality voting, 771
policies, services, 651
political pressure, resisting, 416-417
pools, 750
population of similar objects, 810
population statistics (Excel functions for), 

831-833
PR (problem report), 128
practicality, 53
precedence (relationships), 321
precedentedness (as predictors of success), 

15-16
precursors of estimation, 156
PRED (prediction level), 822
predictions, 733-734

completion costs, 596-598
defects, 691
models, 747
PR arrival rates, 144
process performance model, 720

preference ratings, 775, 778
preparing to estimate, 155, 530-539

goals and constraints, 174-175, 177
initial information requirements, 156
key diagrams, 157-158
operational concept, 159-161
products, 162-173
services, 162-165

Press, William, 815
prices

bid, 622-630
rate types for U.S. government contracts,

614-619
reduction of, 466-470
selling, 459
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printing (Excel), 840-841
prioritization

of risk, 433-443
two-dimensional prioritization schemes, 772

probabilities
assignment of risk, 437
coefficients, 398-399
distribution, 117, 810

problem count definition checklist, 94
problem report (PR), 128
processes

AHP, 775-784
basic software size estimation, 180

growth and volatility, 194-196
hardware, 191
identification of components, 185
implementation, 203-204
mitigation of reused code, 198-200
operational concept, 186-189
selection of measures, 181
software iceberg, 182-184
tracking, 201-202

Bottom-Up Method, 307-331
Cards on the Wall Method, 332-337
changes to, 13
CoQ (cost of quality), 728-730
decision-making, 765
defining, 719-720
development, 551-552
dynamic models, 750-756
estimation, 20-22, 528, 544-550
evaluation of, 7
EVM, 585-598
function point counts, 228-234
high-integrity systems, 294-296
Linear Method, 57-64, 65-74
Markov, 660
measurement, 81-91, 92-99
new production (handling), 368
performance, 757-759

measurement of, 723-728
models, 720
prediction of, 733-734

product quality/process performance
forms, 486-491

production, 721-722
quantitative process management, 722
risk management, 424-426
scope of, 4
SPC, 737-741
staged DRMs, 742-748
team planning, 333
Top-Down Method. See Top-Down Method
two-dimensional prioritization schemes, 772
voting techniques, 766-768, 770-772

producing builds, 133-134
product design review (PDR), 89, 325
product release review (PRR), 281
production

activities, 62
control of, 50
costs, 567
hardware, 304
new processes (handling), 368
processes, 721-722
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project life cycles
categorizing, 275-286
delivery, 299-304
elements of, 274
extending, 288-297
selection of, 287

production coefficient (pc), 54-59, 66
productivity, 54

calculation of, 97
factors affecting, 67
measurement of, 83, 87
parametric models, 68
reviewing, 90
tracking, 513
UCPs, 212

products
architecture, 171-173
changes to, 13
developer maintained commercial, 302
developer maintained unique, 300
difficulty of estimation, 18
evaluating, 464-465
EVM, 585-598
generic WBS, 567
identification of, 162-165
owner maintained unique, 301
performance

engineering cost estimations, 676-677
measurement of, 637-640
queuing models, 649-652, 655-665
resource usage matrices, 642
ROM calculations, 641-642
selection of techniques, 671
simulation, 665-670
SPE, 673-676
types of, 633-636
Web-based system models, 643-648

product critical resources forms, 485
product quality/process performance

forms, 486-491
product size forms, 483
quality, 486-491

calibration, 707
COQUALMO, 695-696
defect estimation, 689
defining, 684-686
determinants of, 683, 687
document quality measurements, 711-714
error trending, 703-705
internal measures of, 708-709
measurement of defects (capture/

recapture), 706
observing defects (during actual use), 706
RADC model, 690-694
reliability estimation, 698-703
testing defects, 697

requirements, 165-171, 208
application points, 213-215
backfiring, 234-237
COCOTS, 265-267
COTS, 264
defining SLOC, 239-243
effort estimation, 222
function points, 217-226
function-based sizing, 226-227
new code estimation, 244-263
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object-oriented size measures, 238
process of function point counts, 228-234
UML-based sizing, 209-213
Web objects (sizing), 216-217

scope of, 4
selling prices, 459
testing, 296-297
types of, 7
WIMS, 28-44

profiles, 481-483, 749
profit, 454, 614-619
Program Evaluation and Review Technique.

See PERT
Progress, tracking, 586
projects, 568, 609-610

changes to, 13
closeout forms, 498
costs, 447
estimate preparation

architecture of products, 171-173
goals and constraints, 174-177
identification of products, 162-165
identification of services, 162-165
initial information requirements, 156
key diagrams, 157-158
operational concept, 159-161
requirements of products, 165-171

estimation notebooks, 77
evaluating, 464-465
EVM, 585-598
Humber Bridge project (unprecedented 

systems), 16-17
life cycle models

categorizing, 275-286
delivery, 299-304
elements of, 274
extending, 288-297
selection of, 287

management, 54
planning, 537
quality, 687
risks, 421
schedule forms, 497
scope, 4, 64
staffing, 353-354
totaling, 341
tracking systems, 601-602

properties
Excel, 837
of objects, 9
relative degree of, 808

proportionality relations, 110
prototyping, 248, 299
proxies for Web development, 217
proxy-based estimation, 54-55
PRR (product release review), 281
PSLOC (physical source lines of code), 235
Putnam, Lawrence, 354, 417

Q
QNMs (queuing network models), 661
quadratic mean, 813
quality

assurance, 54
CoQ, 728-730
products. See products, quality

Index 913

quantitative analogy techniques, 108-112
quantitative historical data, 83
quantitative predictions, 720
quantitative process management, 722
quantities, 7

changes to, 13
defining, 686
EVM, 585-598
good estimates, 50-53
IDIQ, 610-611

queries, EQ (external query), 219
queuing

network models (QNMs), 661
models, 649-652, 655-665

R
RADC (Rome Air Development Center)

model, 690-694
Raffo, David, 760
ranges, 236, 828
ranking

AHP, 778-784
decision-making processes, 765
MAUT, 775-776
multiple criteria, 774
two-dimensional prioritization schemes, 772
voting techniques, 766-772

Rapid Prototyping Life Cycle Model, 286
rates

for cost-reimbursable government contracts,
614-619

failure, 752
of fluid flow, 751

ratings
complexity, 216
preference, 775, 778
SU, 255
UNFM, 256

Rational Unified Process (RUP) Model, 280
ratios

backfiring, 236
CR, 783
scales,110, 808 
time, 489

Rayleigh curve, 354-363
Rayleigh, Lord John, 354
readability (measures of), 711
recalibration, 700
recapture, measuring defects using, 706
Rechtin, Eberhard, 292
record element types (RETs), 219
recording

defining records, 640
information (WIMS), 30, 33
Linear Method, 49, 68

assumption of linearity, 66
criteria for good estimates, 50-53
documentation, 69-73
managing information, 76
process of, 57-64
proxy-based estimation, 54-55
sensitivity analysis, 66
standard forms, 73-74
support effort estimation, 64-65
types of resources, 53-54

resources, 61
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risks, 73
units, 73

reduction
of bid prices, 627, 630
of costs, 466-467, 469-470

redundant items, 52
reference books for Excel, 826-827
regression, 510, 519
Reifer, Don, 162, 216, 432
relationships, 320

assumption of linearity, 66
linear, 54. See also Linear Method
precedence, 321
user requirements and deliverable items, 158

relative addresses (Excel), 828
relative degree of properties, 808
releases (maintenance), 130-134
reliability, 685, 698-703
reliability growth models (RGMs), 698
replacing SLOC, 487
replanning (periodic), 529
reports, 507, 603
representation problems, 775
representative values of adaptation 

parameters, 253
requirements

architecture, 15
changes to, 13
CMMI metrics, 581
lists, 159
of products. See products, requirements
size management, 203

requirements traceability matrix (RTM), 
167, 170

reserves
management, 455, 625
risks. See risks, reserves
scheduling, 455

residual error (R), 817
resource loaded network (RLN), 308, 320, 586
resources

assumption of linearity, 66
computers (types of), 640
environmentals, 61
good estimate criteria, 50-53
Linear Method, 53-54
pc (production coefficient), 57-59
product critical resources forms, 485
ROM calculations, 641-642
simulation, 665-670
tasks, 327
totaling, 341
usage matrices, 642

responses for identified risks, 422
responsibilities for estimation, 789-799, 803-804
results, 71, 104-105, 107
RETs (record element types), 219
reused code

comparison to building code, 262
cost of, 260-261
mitigation of, 198-200
SLOC, 243

reverse backfiring function points, 249-251
reviewing

cost estimates, 372
estimation and measurement, 542
PERT, 112-117
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productivity, 90
project scope, 64
risk reviews, 117-119
task networks, 321

revisions, 526, 537
rework, tracking, 582
RGMs (reliability growth models), 698
Risk Matrix Method, 443
risks

buyer-specific, 429
cumulative cost, 444
mitigation of, 62
overseas (WIMS), 38
performance, 633
recording, 73
reduction of costs, 469
reserves, 421

calculating, 438-439
deferring mitigation tasks, 440-442
defining, 422-423
identification of, 426-432
impact of, 433-443
management, 424-426
tracking, 443
updating, 443

reviews, 117-119
of U.S. government contracts, 620-622

RLN (resource loaded network), 308, 320, 586
Roetzheim, William, 110
roles

basic software size estimation, 186-189
for estimation, 789-799, 803-804

ROM (rough order of magnitude) calculations,
641-642

Rome Air Development Center (RADC)
model, 690-694

rough order of magnitude. See ROM
Row-Column references (Excel), 828
RTM (requirements traceability matrix), 

167, 170
rules

backward pass/forward pass, 329
counting (function points), 218-221

Rumbaugh, James, 280
RUP (Rational Unified Process) model, 280

S
Saaty’s preference ratings, 778
safe values, selection of, 119
safety-critical software development, 295
Sage, Andrew, 470
salary-related taxes (fringe costs), 452
samples

averages, 811
correlation coefficient, 814
data sets, 810

SAT (site acceptance test), 569
scaling

applying, 535
approaches (Herron, Gaffney), 232-234
measurement, 807-809
ratio, 110
statistics, 810-811

scan rates, 488, 493
schedule performance index (SPI), 589-591
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scheduling
allocation of, 352-361, 363-372
Bottom-Up Method, 307-308, 320-331
compression, 349-350
constraints, 387-389
core effort and (parametric models), 378-379
earned value measurement (EVM), 585-598
project schedule forms, 497
reserves, 455
risks, 422

schematic view of WBS (work breakdown
structure), 312

schemes, 771-772
Schneider, Geri, 210
scientific method of measurement, 82
scope

assumed, 69
objectives, 70
parametric models, 381
projects, 64
reduction of costs, 467

script files, sizing, 181
searching (Excel), 847
SEER-SEM model, 414
selection

of automated estimation tools, 403-405
of best measure estimation accuracy, 820
of COTS (commercial off-the-shelf), 264
of estimation methods, 530-532
of measures (metrics), 97-99
of performance measurement, 671
of project life cycles, 287
of reused code or building code, 262
of risk reserve, 433-443
of safe values, 119
of size measures, 181
techniques

AHP, 778-784
decision-making processes, 765
MAUT, 775-776
multiple criteria, 774
two-dimensional prioritization, 772
voting techniques, 766-772

selling prices, 459
sensitivity analysis, 66
sequences, 819
series, 823
services, 5

demand. 657
generic WBS, 568
identification of, 162-165
queuing models, 651
WIMS, 27-37, 38-45

SetFooter (Excel), 856
setting bid prices, 626
Sheppard, W. F., 737
Shepperd, Martin, 82, 99, 815
Sheskin, David, 815
shoehorn effect, 634
Siegel, Sidney, 815
simple lists, 714
simple scaling, applying, 535
simulation, 665-666, 668-670, 753
single groups (bins), 811
single queues, operational laws for, 652, 655
Single Transferable Vote (STV), 771
sinks, 751
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site acceptance test (SAT), 569
size

basic estimation, 179
growth and volatility, 194-196
hardware, 191
implementation, 203-204
mitigation of reused code, 198-200
operational concept, 186-189
process of, 180-185
tracking, 201-202

COCOTS, 265-267
constraints, 387-389
COTS, 264
function points, 217, 226-237
measurement of, 83-86
modules, 248, 780-784
new code estimation, 244-254, 256-263
object-oriented size measures, 238
parametric models, 412-414
product size forms, 483
prototypes, 248
SLOC, 239-243
tracking, 196, 513-516
UML-based sizing, 209-213
Web objects, 216-217

SLOC (source lines of code)
defining, 239-243
replacing, 487

Smith, Connie, 676
soft reserves, 625
software. See Excel
Software Engineering Institute, The, 93
software performance engineering (SPE), 

673-676
software requirements review (SRR), 88, 381
software sustainment, 127
software trade estimation, 389-390
software understandability (SU), 255
Sommerville, Ian, 685
SOP (start of project), 88
sorting (Excel), 847
source lines of code. See SLOC
SOW (statement of work), 28, 42
SPC (statistical process control), 737-741
SPE (software performance engineering), 

673-676
Spearman rank correlation coefficient, 833
special causes, 737
specifications

limits, 738
products, 170-171

SPI (schedule performance index), 589-591
spiral project life cycles, 280
spreadsheets. See Excel
SQL (structured query language), 35
SRR (software requirements review), 88, 381
stable processes, 737
staffing, 342-352, 370-372
staged defect removal models (DRMs), 742
Staged Development Model, 285
stakeholders, 16, 684
stamps, 76
Stanberry, Scott, 630
standard deviation, 813
standard forms, 73-74
start of project (SOP), 88
state taxes, 452

Stutzke_Index.qxd  3/18/05  3:50 PM  Page 915



statement of work (SOW), 28, 42
statements

LSTMT, 249
mission, 162

statistical models, 377, 733
statistical process control (SPC), 737-741
statistics, 741, 810-819, 831-833
status, 505-512, 590
Stensrud, Erik, 818
stepwise staff increases, 370-372
Stewart, Marilyn, 15
stopping partitioning, 318
stories (user), 186
structured query language (SQL), 35
STV (Single Transferable Vote), 771
SU (software understandability), 255
subcontracted items, 53
subsystems, 578
success criteria, 174-177
summaries

peer reviews, 492
project effort summary forms, 493-495
WBS, 319

summing (ESUM), 212
support

activities, 54
effort estimation (Linear Method), 64-65
generic WBS, 572-573

suppressed markers, 511
surcharges, 615
Svendsen, Niels, 705
Swanson, E. Burton, 126
Sylvester, Richard, 15
symbols, 654, 752
systems, 750

architecture, 15
engineering, 289-290
operational concept, 159-161
unprecedented, 15-17

T
T&M (time and materials) contracts, 616
tables, 369-372, 848
tabulation of elements, 60
tackling unprecedented situations, 552
tailoring standard processes, 720
target cost (TC), 586
targets, 819
tasks, 319-327, 335, 587
taxes, 452
TC (target cost), 586
TCPI (To Complete Performance), 589
TDI (total degree of influence), 220, 223
TDP (technical data package), 280, 299
teams, 333-335, 426
technical data package (TDP), 280, 299
technical editors, 64
Technical Performance Measures (TPMs), 

634-636
technical risk, 422
technologies, 551-552
templates

data collection, 479-480
effort collection worksheets, 495
product critical resources forms, 485-491
product size forms, 483
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project closeout forms, 498
project effort summary forms, 493, 495
project profile forms, 481-483
project schedule forms, 497

Excel, 836
testing, 54

CUT, 594
defects, 697
FAT, 381
products, 296-297
regression, 510
status, 507-512

text
deleting, 720
HTML, 216
UML, 210

Thayer, Richard, 161, 315
theoretical (parametric) models, 377
theory, queuing, 658-661
third generation language (3GL) 

components, 213
time

backlog vs., 511
buffer, 283
cumulative bugs vs., 509
defining, 685
delay, 606
distribution functions, 353-354
handling, 668
ratios, 489
reporting, 603
schedule variances, 591-593
sequence of estimates (statistics), 819
stamps, 76
updating, 528-529

time and materials (T&M) contracts, 616
time-phased budgets, 585-598
To Complete Performance Index (TCPI), 589
Tockey, Steve, 432, 457
tools

ARM, 712
automated estimation tool selection, 403-405
Crystal Ball, 66
Excel. See Excel
scheduling, 330-331
testing support, 298
UML. See UML

Top-Down Method, 341-342
effort and schedule allocation, 352-372
effort, duration, and staffing, 342-346
planned and actual availability 

comparisons, 346-347
schedule compression, 349-350

total cost of ownership, 461-462
total degree of influence (TDI), 220, 223
total float, 323
totaling resources, 341
TPMs (Technical Performance Measures), 

634-636
tracking

accounting systems, 606-607
charge numbers, 603-605
data collection, 481-491, 492-499
HPTs, 609-610
maintenance costs, 142
progress, 586
project systems, 601-602
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reused code (mitigation of), 200
rework, 582
risk reserves, 443
size, 196, 201-202
status, 505-515, 517-521

traffic equations, 661
training, 54, 572
transactions, 640
transitions, 571 648
travel costs, 41, 53
trees, decision, 774
trending errors, 703-705
trendlines, 517, 698
trends, sizing, 199
triangular distributions, 119
troubleshooting

Excel, 837-839
status, 521
VUSTRs, 507

true criterion, 775
two-dimensional prioritization schemes, 772
types

of computer resources, 640
of costs, 448-453
of deliverables, 163
of elements, 59
of measurement, 94, 807-809
of parametric models, 377
of precedence relations, 321
of product performance, 633-636
of quantities, 7
of releases, 131
of resources, 53-54
of risk, 422
of scales, 807-811
of statistics, 810-811

U
u-plot, 701
U.S. commercial bids, 624
U.S. government

rate types for contracts, 614-619
risk of contracts, 620-622

U.S. Navy, 112
UCL (upper control limit), 737
UCPs (use case points), 209-213
UFPs (unadjusted function points), 220
UKSMA (United Kingdom Software 

Measurement Association), 226
UML (Unified Modeling Language), 209-213
unadjusted function points. See UFPs
unadjusted use case points. See UUCPs
unbiased estimates, 813
uncertainty, 9-10

calculations, 111
maintenance cost optimization, 147
recording, 68
risks, 421. See also risks

UNFM (unfamiliarity), 256
Unified Modeling Language, 209-213
uniformity of partitioning (PERT), 116
unique products, 300-301
unit test complete (UTC), 89, 325
United Kingdom Software Measurement 

Association (UKSMA), 226
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United States Federal Aviation 
Administration, 295

units, 57-63, 73
unmodified code, 259
unprecedented systems, 15-17
updating

estimates, 525-535
maintenance cost models, 142
risk reserves, 443

upper control limit (UCL), 737
use case points. See UCPs
users

abuse, 149
requirements, 158
stories, 186
training, 54

UTC (unit test complete), 89, 325
UUCPs (unadjusted use case points), 211

V
VAF (value adjustment factor), 220
validated unique problem reports. See VUPRs
validated unique software defects. See VUSDs
validated unique software trouble reports. 

See VUSTRs
validation

data (Excel), 839
elements, 61
parametric models, 393-394

value adjustment factor (VAF), 220
values

accuracy of, 50
adaptation parameters, 253
asymmetry of limit values (PERT), 116
automated estimation tool selection, 403-405
earned measurements, 537-539
earned value, 537-539
EVM, 585-598
error bars, 516
modes, 813
MVA, 663
of objects, 9
PERT, 112-119
productivity, 212
products, 685
safe, 119
trendlines, 517

Vandeville, Joseph, 760
variances in costs and schedules (EVM), 

588-593
viewing Excel, 839
Visual Basic, Excel, 849-856
volatility

basic software size estimation, 194-196
management, 204
measurements of, 521

voting techniques, 766-772
VUPRs (validated unique problem 

reports), 129
VUSDs (validated unique software 

defects), 134
VUSTRs (validated unique software trouble

reports), 507
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W-Z
warehouse inventory management system. 

See WIMS
WBS (work breakdown structure), 310-319

elements of, 560
generic, 562-563, 567-579

Web pages, sizing, 216-217
Web sites

for Excel, 827-828
performance, 643-648

Web-based system models, 643-648
weighted estimation errors, 819
weights

actors, 210
Dutch Method, 227-230
feature points, 220
function points, 220
NESMA, 230

Weiss, David, 97
Wide-Band Delphi technique, 107. See also

Delphi technique
Wieczorek, Isabella, 417
Williams, Cindy, 778
Wilson, Scott, 282
WIMS (warehouse inventory management 

system)
planning, 28
Planning Workbooks, 44
recording information, 30-33
structuring element questions, 35-42

Winters, Jason, 210
Word, labeling, 834-835
word frequencies, counting, 712
work breakdown structure. See WBS
work packages, 313-316, 318-319
workbooks

Excel, 828
Planning Workbooks, 44-45

worksheets, 495. See also Excel
Wyskida, Richard, 815

Zuse, Horst, 378, 815
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