
A
Accept the Acquired Product practice, 530
Acceptance criteria

Requirements Management, 490
Supplier Agreement Management, 525
Technical Solution, 553
Validation, 571

Acceptance tests
Requirements Development, 465
Supplier Agreement Management, 524

Accountability, practice for. See Assign
Responsibility practice

Achieve Specific Goals goal
Causal Analysis and Resolution, 185
Configuration Management, 202
Decision Analysis and Resolution, 216
Integrated Project Management, 245
Measurement and Analysis, 267
Organizational Innovation and Deployment, 287
Organizational Process Definition, 307
Organizational Process Focus, 328
Organizational Process Performance, 344
Organizational Training, 360
overview, 157
Process and Product Quality Assurance, 433

Product Integration, 381
Project Monitoring and Control, 395
Project Planning, 420
Quantitative Project Management, 458
Requirements Development, 480
Requirements Management, 493
Risk Management, 513
Supplier Agreement Management, 531
Technical Solution, 558
Validation, 573
Verification, 590

Achievement profiles, 66
Acquisition strategies and activities

Integrated Project Management, 222
Raytheon case study, 119
Requirements Development, 475
suppliers. See Supplier Agreement Management

(SAM) process area
Technical Solution, 549

Acronyms list, 603–605
Action teams, 321
Actions and action plans

Causal Analysis and Resolution, 182–183
Integrated Project Management, 237
Organizational Process Focus, 316, 321–322
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Actions and action plans (Continued)
Product Integration, 376
Project Monitoring and Control, 388–395
Project Planning, 410
Quantitative Project Management, 439
Requirements Development, 466
Requirements Management, 489
Supplier Agreement Management, 527
Verification, 579

Additions for process areas, 39
Address Causes of Defects goal, 182–185
Adopting CMMI, 97–98
Advanced process areas

Process Management, 73, 75–76
Project Management, 77, 79–81
Support, 91–92

Agreements, supplier. See Supplier Agreement
Management (SAM) process area

Air Force, 7
Align Measurement and Analysis Activities goal,

255–262
Allocate Product Component Requirements

practice, 473
Allocate Requirements to Integrated Teams

practice, 241–242
Allocating requirements

Integrated Project Management, 241–242
Requirements Development, 466, 473
Technical Solution, 537

Alternative solutions
Decision Analysis and Resolution, 209–215
Technical Solution, 540–542

Amplifications for process areas, 37
Analysis

causal. See Causal Analysis and Resolution (CAR)
process area

decision. See Decision Analysis and Resolution
(DAR) process area

defects, 170
functional, 467, 476
measurement. See Measurement and Analysis (MA)

process area
Organizational Innovation and Deployment,

276–279
improvement proposals, 276–279
innovations, 279–280

Quantitative Project Management, 450
risk

Organizational Training, 352
Risk Management, 504–509

Analyze and Validate Requirements goal, 474–480
Analyze Causes practice, 180–182
Analyze Issues practice, 393–394
Analyze Measurement Data practice, 264–265
Analyze Peer Review Data practice, 587–588
Analyze Requirements practice, 477–478
Analyze Requirements to Achieve Balance 

practice, 478–479
Analyze Validation Results practice, 572–573
Analyze Verification Results practice, 589–590
Anderson, Art, 6
Apply IPPD Principles goal, 238–244
Apply Statistical Methods to Understand Variation

practice, 453–456
Applying generic practices, 170–171
Appraisal Requirements for CMMI (ARC)

document, 108
Appraisals, CMMI

considerations for, 109–110
value from, 110–113
working with, 107–109

Appraise the Organization’s Processes practice,
318–320

Approaches of CMMs, 22
Appropriate resolution of conflicts, 470
ARC (Appraisal Requirements for CMMI)

document, 108
Architecture, framework, 16–18
Artifacts, 131, 137
Assemble Product Components and Deliver the

Product goal, 376–380
Assemble Product Components practice, 377–378
Assess Training Effectiveness practice, 359–360
Assets. See Process assets
Assign Responsibility practice

Causal Analysis and Resolution, 186
Configuration Management, 203
Decision Analysis and Resolution, 217
Integrated Project Management, 246
Measurement and Analysis, 268
Organizational Innovation and Deployment, 288
Organizational Process Definition, 309
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Organizational Process Focus, 330
Organizational Process Performance, 345
Organizational Training, 362
overview, 160, 172
Process and Product Quality Assurance, 434
Product Integration, 382
Project Monitoring and Control, 396
Project Planning, 421
Quantitative Project Management, 459
Requirements Development, 481
Requirements Management, 494
Risk Management, 514
Supplier Agreement Management, 532
Technical Solution, 559
Validation, 574
Verification, 592

Assignable causes, 453
Assurance empowerment, 100
Attributes

Project Monitoring and Control, 387
Project Planning, 404–406
Quantitative Project Management, 448, 454

Audits
Configuration Management, 201–202
Supplier Agreement Management, 530
Verification, 581

Autonomy, 121
Awareness creation, 115–116

B
Balance Team and Home Organization

Responsibilities practice, 306
Baselines

Configuration Management, 161, 192–193,
197–198

Measurement and Analysis, 257
Organizational Process Performance, 335, 337–343
Quantitative Project Management, 439
Requirements Development, 471, 493
Risk Management, 505

Basic process areas
Process Management, 72–74, 76
Project Management, 77–79
Support, 85–86, 89, 91

Basili, Victor R., 49–52

Bate, Roger, 13, 16–18
Benevolent patrons, 130
Best Practices Communications Committee role, 131
Bidirectional traceability, 492
Bottom-up approach, 147
Brainstorming sessions, 212
Budgets, 409–410
Business factors in representation decisions, 24–25
Business objectives, 441
Business process, 114

C
Capability and capability levels, 43–46

designations, 46–49
in equivalent staging, 66–67
Quantitative Project Management, 448, 456
Supplier Agreement Management, 523
training, 351–357

Capability Maturity Model for Software 
(SW-CMM), 9, 12

Capacity, Organizational Process Performance, 335
Card, David N., 86–88
Case study, Raytheon. See Raytheon case study
Categories

process areas, 71–72
Risk Management, 501–502, 507–509

Causal Analysis and Resolution (CAR) process area
Address Causes of Defects goal, 182–185
Determine Causes of Defects goal, 179–182
generic goals and practices, 176, 185–189
introductory notes, 177–178
Organizational Innovation and Deployment, 281
overview, 91–92
purpose, 177
related process areas, 178
Verification, 590

CCB (configuration control board), 20
Change management systems, 195
Changes, 195

Configuration Management, 198–200
in process improvement, 99–100
Requirements Development, 472
Requirements Management, 491–492

Changes goal, 198–200
Checklists, 137
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CMMI for Acquisition (CMMI-ACQ), 14–15
CMMI for Development (CMMI-DEV), 14–15

with IPPD, 18, 22
project participants, 607

Certification Control Board, 611
Product Team, 607–609
sponsors, 609–610
Steering Group, 610

scope of, 21
CMMI for Services (CMMI-SVC), 14–15
CMMI overview

CMMI for Development constellation, 18
evolution, 9–12
framework architecture, 16–18
history, 5–8
integration and improvement, 13–15
stewardship, 19–21

CMMI-SE/SW, 13
Collaboration, 235–238
Collect and Analyze Improvement Proposals

practice, 276–279
Collect Improvement Information practice

Causal Analysis and Resolution, 189
Configuration Management, 206
Decision Analysis and Resolution, 219
Integrated Project Management, 250
Measurement and Analysis, 271
Organizational Innovation and 

Deployment, 291
Organizational Process Definition, 312
Organizational Process Focus, 333
Organizational Process Performance, 347
Organizational Training, 364
overview, 165–166
Process and Product Quality Assurance, 436
process area roles in, 174
Product Integration, 385
Project Monitoring and Control, 398
Project Planning, 424
Quantitative Project Management, 462
Requirements Development, 484
Requirements Management, 497
Risk Management, 517
Supplier Agreement Management, 535
Technical Solution, 562
Validation, 577
Verification, 594

Collect Measurement Data practice, 263–264
Commercial off-the-shelf (COTS) product

components, 539
Commitments

Project Monitoring and Control, 390
Project Planning, 418–420

Common causes of variation, 453
Communicate and Ensure Resolution of

Noncompliance Issues practice, 431–432
Communicate Results practice, 266–267
Communications

process standards for, 96
Raytheon case study, 148

Compatibility, interface, 373–376
Component requirements

Requirements Development, 465, 471–473
Requirements Management, 487
Technical Solution, 538
Validation, 568
Verification, 579

Compose the Defined Process practice, 445–446
Computer factory, 104
Conduct Milestone Reviews practice, 392–393
Conduct Peer Reviews practice, 586–587
Conduct Progress Reviews practice, 392
Configuration audits, 530
Configuration control board (CCB), 20
Configuration control in CMMI history, 6
Configuration Management (CM) process area

Establish Baselines goal, 193–198
Establish Integrity goal, 200–202
generic goals and practices, 171–172, 202–206
introductory notes, 191–193
Organizational Training, 357
overview, 91
Project Planning, 412
purpose, 191
related process areas, 193
Technical Solution, 538, 550
Track and Control Changes goal, 198–200

Configuration status, Product Integration, 377
Confirm Readiness of Product Components for

Integration practice, 376–377
Conflict resolution, 470
Constellations, 11

CMMI for Development, 18
CMMI Framework, 16–18
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Consultants, 148
Context in small company process improvement, 57
Continuous improvement

in CMMI history, 6–7
Organizational Training, 365

Continuous representation of CMMs, 22–26
levels in, 44–46
process areas in, 60–62
vs. staged, 65

Contract Work Orders (CWOs), 126
Contribute to the Organizational Process Assets

practice, 234–235
Control Configuration Items practice, 199–200
Coordinate and Collaborate with Relevant

Stakeholders goal, 235–238
Correct Root Causes of Problems practice

Causal Analysis and Resolution, 189
Configuration Management, 206
Decision Analysis and Resolution, 220
Integrated Project Management, 251
Measurement and Analysis, 271
Organizational Innovation and Deployment, 292
Organizational Process Definition, 313
Organizational Process Focus, 334
Organizational Process Performance, 348
Organizational Training, 365
overview, 170
Process and Product Quality Assurance, 437
process area roles in, 176
Product Integration, 386
Project Monitoring and Control, 399
Project Planning, 425
Quantitative Project Management, 463
Requirements Management, 498
Risk Management, 518
Supplier Agreement Management, 536
Technical Solution, 563
Validation, 578
Verification, 595

Corrective actions
Integrated Project Management, 237
Organizational Innovation and Deployment, 286
Product Integration, 376
Project Monitoring and Control, 388–395
Project Planning, 410
Quantitative Project Management, 439
Requirements Development, 466

Requirements Management, 489
Supplier Agreement Management, 527
Verification, 579

Cost and Price phase, 138, 141
Costs

data collection and processing, 88
Organizational Process Performance, 335
Project Planning, 406–408

COTS (commercial off-the-shelf) product
components, 539

Create or Release Baselines practice, 197–198
Criteria

Organizational Process Definition, 298–300
Product Integration, 371–373
Requirements Management, 490
Supplier Agreement Management, 525
Technical Solution, 551–553
Validation, 571
Verification, 584, 587

Crosby, Philip, 5, 9
Cultural factors in representation decisions, 25
Curtis, Bill, 98–102
Customers

in process improvement, 100–101
Requirements Development, 465, 468–471

CWOs (Contract Work Orders), 126

D
Dangle, Kathleen C., 49–52
Data collection and management

costs, 88
Measurement and Analysis, 259–260
Project Monitoring and Control, 391
Requirements Management, 492

Decision Analysis and Resolution (DAR) process
area

Evaluate Alternatives goal, 209–215
generic goals and practices, 216–220
introductory notes, 207–209
overview, 92
purpose, 207
related process areas, 209

Defects and defect density
analysis, 170
Causal Analysis and Resolution, 179–185
Measurement and Analysis, 258

Index 655

chrissis_index.qxd  10/18/06  12:20 AM  Page 655



Defects and defect density (Continued)
Organizational Process Performance, 335
Quantitative Project Management, 440

Define Estimates of Effort and Cost practice, 406–408
Define Project Lifecycle practice, 406
Define Risk Parameters practice, 502–503
Defined capability level, 47–48
Defined maturity level, 54, 56
Defined processes, 153–154

establishing. See Establish a Defined Process
practice

Integrated Project Management, 221, 224–235
Organizational Innovation and Deployment, 284
Organizational Process Definition, 293, 303
Organizational Process Performance, 342
Quantitative Project Management, 439, 445–446

Deliver Training practice, 357–358
DeMarco, Tom, 103, 105
Deming, W. Edwards, 5
Dependencies, 236–237
Deploy Improvements goal, 282–287
Deploy Organizational Process Assets and

Incorporate Lessons Learned goal, 323–328
Deploy Organizational Process Assets practice, 323
Deploy Standard Processes practice, 324–325
Deployment

Organizational Innovation and Deployment,
282–287

Organizational Process Focus, 323–328
practice for, 169

Derived measures, 258
Derived requirements

Product Integration, 372
Requirements Development, 471
Requirements Management, 492
Supplier Agreement Management, 529
Validation, 568

Descriptions, process, 165
Organizational Innovation and Deployment, 283
Organizational Process Definition, 297–298
Process and Product Quality Assurance, 427

Design Interfaces Using Criteria practice, 551–552
Design review documentation, 412
Design the Product or Product Component

practice, 544–548
Determine Acquisition Type practice, 521–522

Determine Causes of Defects goal, 179–182
Determine Integration Sequence practice, 369–370
Determine Process Improvement Opportunities

goal, 316–321
Determine Risk Sources and Categories practice,

501–502
Determine Which Training Needs Are the

Responsibility of the Organization practice,
353–354

Develop a Project Plan goal, 408–418
Develop Alternative Solutions and Selection

Criteria practice, 540–542
Develop Customer Requirements goal, 468–471
Develop Product Requirements goal, 471–474
Develop Product Support Documentation practice,

557–558
Develop Risk Mitigation Plans practice, 509–512
Develop the Customer Requirements practice, 470
Develop the Design goal, 544–554
Developer involvement, 101
Development activities, Integrated Project

Management for, 222
Developmental plans, 581
Disciplines, Requirements Development, 469
Documentation

evaluation criteria, 211
process, 60
Project Planning, 412
Requirements Management, 488
Technical Solution, 557–558

E
Earned Value Management System (EVMS), 129
El Emam, Khaled, 57
Electronic Industries Alliance (EIA) Interim

Standard 731, 9
Elicit Needs practice, 469–470
Empirical software engineering principles, 49–52
Empowerment mechanisms practice, 304–305
Enable IPPD Management goal, 303–307
Engineering

Configuration Management, 197
empirical, 49–52
principles, 49–52
Project Planning, 417
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in successful process improvement, 103–106
Technical Solution, 546, 555, 557
Validation, 569
Verification, 582

Engineering process areas, 81–85
Engineering Process Group (EPG), 129
Ensure Collaboration among Interfacing Teams

practice, 244
Ensure Continuous Process Improvement practice

Causal Analysis and Resolution, 189
Configuration Management, 206
Decision Analysis and Resolution, 220
Integrated Project Management, 251
Measurement and Analysis, 271
Organizational Innovation and Deployment, 292
Organizational Process Definition, 313
Organizational Process Focus, 334
Organizational Process Performance, 348
Organizational Training, 365
overview, 168–170
Process and Product Quality Assurance, 437
process area roles in, 176
Product Integration, 386
Project Monitoring and Control, 399
Project Planning, 425
Quantitative Project Management, 463
Requirements Development, 484
Requirements Management, 498
Risk Management, 518
Supplier Agreement Management, 536
Technical Solution, 563
Validation, 578
Verification, 595

Ensure Interface Compatibility goal, 373–376
Enterprise class measurements, 87
Enterprise Process Group, 130
Enterprise Process Improvement Collaboration

(EPIC), 9
Enterprises, standard processes for, 295
Entry criteria, 586
EPG (Engineering Process Group), 129
EPIC (Enterprise Process Improvement

Collaboration), 9
Equivalent staging, 65–69
Establish a Configuration Management System

practice, 195

Establish a Defined Process practice
Causal Analysis and Resolution, 188
Configuration Management, 205
Decision Analysis and Resolution, 219
Integrated Project Management, 250
Measurement and Analysis, 270
Organizational Innovation and Deployment, 291
Organizational Process Definition, 312
Organizational Process Focus, 333
Organizational Process Performance, 347
Organizational Training, 364
overview, 165, 174
Process and Product Quality Assurance, 436
Product Integration, 385
Project Monitoring and Control, 398
Project Planning, 424
Quantitative Project Management, 462
Requirements Development, 484
Requirements Management, 497
Risk Management, 517
Supplier Agreement Management, 535
Technical Solution, 562
Validation, 577
Verification, 594

Establish a Risk Management Strategy practice, 504
Establish a Technical Data Package practice,

548–550
Establish an Organizational Policy practice

Causal Analysis and Resolution, 185–186
Configuration Management, 202–203
Decision Analysis and Resolution, 216
Integrated Project Management, 245
Measurement and Analysis, 268
Organizational Innovation and Deployment, 287
Organizational Process Definition, 308
Organizational Process Focus, 329
Organizational Process Performance, 344
Organizational Training, 360
overview, 158
Process and Product Quality Assurance, 433
Product Integration, 381
Project Monitoring and Control, 395
Project Planning, 421
Quantitative Project Management, 458–459
Requirements Development, 480
Requirements Management, 494
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Establish an Organizational Policy practice
(Continued)

Risk Management, 513–514
Supplier Agreement Management, 531
Technical Solution, 559
Validation, 573–574
Verification, 591

Establish an Organizational Training Capability
goal, 351–357

Establish an Organizational Training Tactical Plan
practice, 354

Establish Baselines goal, 193–198
Establish Configuration Management Records

practice, 200–201
Establish Definition of Required Functionality

practice, 476–477
Establish Empowerment Mechanisms practice,

304–305
Establish Estimates goal, 403–408
Establish Estimates of Work Product and Task

Attributes practice, 404–406
Establish Evaluation Criteria practice, 211–212
Establish Guidelines for Decision Analysis practice,

210–211
Establish Integrated Teams practice, 242–244
Establish Integrity goal, 200–202
Establish Lifecycle Model Descriptions practice,

297–298
Establish Measurement Objectives practice,

255–257
Establish Operational Concepts and Scenarios

practice, 475–476
Establish Organizational Process Assets goal,

294–303
Establish Organizational Process Needs practice,

317–318
Establish Organization’s Measurement Repository

practice, 300–301
Establish Performance Baselines and Models goal,

337–343
Establish Process Action Plans practice, 321–322
Establish Process-Performance Baselines practice,

340–342
Establish Process-Performance Measures practice,

338–339
Establish Product and Product Component

Requirements practice, 471–472

Establish Product Integration Procedures and
Criteria practice, 371–373

Establish Quality and Process-Performance
Objectives practice, 339–340

Establish Quantitative Objectives for the Process
practice

Causal Analysis and Resolution, 189
Configuration Management, 206
Decision Analysis and Resolution, 219
Integrated Project Management, 251
Measurement and Analysis, 271
Organizational Innovation and 

Deployment, 291
Organizational Process Definition, 312
Organizational Process Focus, 333
Organizational Process Performance, 348
Organizational Training, 364
overview, 166–167, 175
Process and Product Quality Assurance, 437
Product Integration, 385
Project Monitoring and Control, 399
Project Planning, 424
Quantitative Project Management, 462
Requirements Development, 484
Requirements Management, 497
Risk Management, 517
Supplier Agreement Management, 535
Technical Solution, 562
Validation, 577
Verification, 595

Establish Records practice, 432–433
Establish Standard Processes practice, 294–295
Establish Supplier Agreements goal, 521–526
Establish Supplier Agreements practice, 524–526
Establish Tailoring Criteria and Guidelines Process

practice, 298–300
Establish the Budget and Schedule practice,

409–410
Establish the Integrated Team Structure practice,

240–241
Establish the Organization’s Process Asset Library

practice, 301–302
Establish the Product Integration Environment

practice, 370–371
Establish the Project Plan practice, 416–418
Establish the Project’s Defined Process practice,

224–226
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Establish the Project’s Objectives practice, 442–445
Establish the Project’s Shared Vision practice,

238–239
Establish the Project’s Work Environment practice,

228–230
Establish the Rules and Guidelines for Integrated

Teams practice, 305–306
Establish the Strategic Training Needs practice,

351–353
Establish The Validation Environment practice,

569–571
Establish the Verification Environment practice,

583
Establish the Work Environment Standards

practice, 302–303
Establish Training Capability practice, 355–357
Establish Training Records practice, 358–359
Establish Validation Procedures and Criteria

practice, 571
Establish Verification Procedures and Criteria

practice, 584
Estimate the Scope of the Project practice, 403–404
Estimates

effort and cost, 406–408
scope, 403–404
work product, 404–406

Evaluate, Categorize, and Prioritize Risks practice,
507–509

Evaluate Alternatives goal, 209–215
Evaluate Alternatives practice, 214–215
Evaluate Assembled Product Components practice,

378–379
Evaluate Selected Supplier Work Products practice,

528–529
Evaluate the Effect of Changes practice, 183–184
Evaluation

Decision Analysis and Resolution, 213–214
processes and work products, 430–431
risk, 507–509

EVMS (Earned Value Management System), 129
Evolution of CMMI, 9–12
Evolutionary improvement in CMMI history, 7
Examples for process areas, 37
Execute the Supplier Agreement practice, 526
Executive responsibilities in process improvement,

98–102
Exit criteria in Verification, 587

Expected components in process areas, 31
Explore and Negotiate phase, 138–139

F
Factory culture, 103–106
Federal Aviation Administration (FAA), 10
Ferguson, Jack, 7
Flexibility in CMMI history, 8
Focus Groups, role, 131
Formal evaluation process. See Decision Analysis

and Resolution (DAR) process area
Foundation, CMMI model, 17
Framework architecture, 16–18
Front runner, role, 130
Functional analysis, 467, 476
Functional architecture, 467

G
Generic goals and practices, 34–36, 63–65

Achieve Specific Goals
Causal Analysis and Resolution, 185
Configuration Management, 202
Decision Analysis and Resolution, 216
Integrated Project Management, 245
Measurement and Analysis, 267
Organizational Innovation and Deployment,

287
Organizational Process Definition, 307
Organizational Process Focus, 328
Organizational Process Performance, 344
Organizational Training, 360
overview, 157
Process and Product Quality Assurance, 433
Product Integration, 381
Project Monitoring and Control, 395
Project Planning, 420
Quantitative Project Management, 458
Requirements Development, 480
Requirements Management, 493
Risk Management, 513
Supplier Agreement Management, 531
Technical Solution, 558
Validation, 573
Verification, 590

applying, 170–171

Index 659

chrissis_index.qxd  10/18/06  12:20 AM  Page 659



Generic goals and practices (Continued)
Institutionalize a Defined Process

Causal Analysis and Resolution, 188–189
Configuration Management, 205–206
Decision Analysis and Resolution, 219
Integrated Project Management, 249–250
Measurement and Analysis, 270–271
Organizational Innovation and Deployment,

290–291
Organizational Process Definition, 311–312
Organizational Process Focus, 333
Organizational Process Performance, 347
Organizational Training, 364
overview, 165–166
Process and Product Quality Assurance,

436–437
Product Integration, 384–385
Project Monitoring and Control, 398
Project Planning, 424
Quantitative Project Management, 462
Requirements Development, 483–484
Requirements Management, 497
Risk Management, 517
Supplier Agreement Management, 535
Technical Solution, 562
Validation, 577
Verification, 594

Institutionalize a Managed Process
Causal Analysis and Resolution, 185–188
Configuration Management, 202–205
Decision Analysis and Resolution, 216–218
Integrated Project Management, 245
Measurement and Analysis, 268–270
Organizational Innovation and Deployment,

287–290
Organizational Process Definition, 307–311
Organizational Process Focus, 328–332
Organizational Process Performance, 344–347
Organizational Training, 360–364
overview, 158–164
Process and Product Quality Assurance,

433–436
Product Integration, 381–384
Project Monitoring and Control, 395–398
Project Planning, 420–424
Quantitative Project Management, 458–461

Requirements Development, 480–483
Requirements Management, 493–497
Risk Management, 513–517
Supplier Agreement Management, 531–532
Technical Solution, 558–562
Validation, 573–576
Verification, 590–594

Institutionalize a Quantitatively Managed Process
Causal Analysis and Resolution, 189
Configuration Management, 206
Decision Analysis and Resolution, 219–220
Integrated Project Management, 251
Measurement and Analysis, 271
Organizational Innovation and Deployment, 291
Organizational Process Definition, 312
Organizational Process Focus, 333
Organizational Process Performance, 347
Organizational Training, 364
overview, 166–168
Process and Product Quality Assurance, 437
Product Integration, 385
Project Monitoring and Control, 399
Project Planning, 424–425
Quantitative Project Management, 462
Requirements Development, 484
Requirements Management, 497
Risk Management, 517
Supplier Agreement Management, 535
Technical Solution, 562
Validation, 577
Verification, 594–595

Institutionalize an Optimizing Process
Causal Analysis and Resolution, 189
Configuration Management, 206
Decision Analysis and Resolution, 220
Integrated Project Management, 251
Measurement and Analysis, 271
Organizational Innovation and Deployment,

291–292
Organizational Process Definition, 313
Organizational Process Focus, 334
Organizational Process Performance, 348
Organizational Training, 365
overview, 168–170
Process and Product Quality Assurance, 437
Product Integration, 385–386
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Project Monitoring and Control, 399
Project Planning, 425
Quantitative Project Management, 463
Requirements Development, 484–485
Requirements Management, 498
Risk Management, 518
Supplier Agreement Management, 535–536
Technical Solution, 563
Validation, 578
Verification, 595

overview, 151
processes in

defined, 153–154
institutionalization, 151–152
managed, 152
optimizing, 155–156
performed, 152
quantitatively managed, 154–155
relationships, 156–157
support for, 171–176

Glossary, 613–637
Goals. See also specific goals by name

in empirical software engineering, 50–51
generic. See Generic goals and practices
in process improvement, 99

Grassroots communications plan, 148

H
Hardware development plans, 417
Hardware engineering

Project Planning, 417
Technical Solution, 546, 555, 557
Validation, 569
Verification, 582

Higher level management communication. See
Review Status with Higher Level Management
practice

History, 5–8
Hitachi Software Engineering (HSE), 104–106
Humphrey, Watts S., 5–8, 98

I
Identify Alternative Solutions practice, 212–213
Identify and Analyze Innovations practice, 279–280

Identify and Analyze Risks goal, 504–509
Identify and Involve Relevant Stakeholders practice

Causal Analysis and Resolution, 187
Configuration Management, 204
Decision Analysis and Resolution, 217–218
Integrated Project Management, 247–248
Measurement and Analysis, 269
Organizational Innovation and Deployment, 289
Organizational Process Definition, 310
Organizational Process Focus, 331
Organizational Process Performance, 346
Organizational Training, 362–363
overview, 162
Process and Product Quality Assurance, 435
process area roles in, 173
Product Integration, 383
Project Monitoring and Control, 397
Project Planning, 422–423
Quantitative Project Management, 460
Requirements Development, 482
Requirements Management, 495
Risk Management, 515
Supplier Agreement Management, 533
Technical Solution, 560–561
Validation, 575–576
Verification, 592–593

Identify Configuration Items practice, 193–195
Identify Inconsistencies between Project Work and

Requirements practice, 493
Identify Interface Requirements practice, 473–474
Identify Project Risks practice, 410–411
Identify Risks practice, 505–507
Identify the Organization’s Process Improvements

practice, 320–321
IEEE Standard 1012, 97
Implement Process Action Plans practice, 322
Implement Risk Mitigation Plans practice, 512–513
Implement the Action Proposals practice, 182–183
Implement the Design practice, 554–557
Implement the Product Design goal, 554–558
Implementation

Organizational Process Focus, 325–326
process improvements, 321–322
Raytheon case study, 148

Improvements. See Process improvements
Incentives alignment, 100
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Incomplete capability level, 47
Inconsistency identification, 493
Incorporate Process-Related Experiences into the

Organizational Process Assets practice, 326–328
INCOSE (International Council on Systems

Engineering), 9
Incremental improvements, 155
Industrial practices, improving, 113–117
Informative components in process areas, 32
Initial maturity level, 53
Initiate phase in Raytheon case study, 138, 140
Innovative technological improvements, 155. See

also Organizational Innovation and
Deployment (OID) process area

Instantiated templates, 137
Institutionalization process, 151–152
Institutionalize a Defined Process goal

Causal Analysis and Resolution, 188–189
Configuration Management, 205–206
Decision Analysis and Resolution, 219
Integrated Project Management, 249–250
Measurement and Analysis, 270–271
Organizational Innovation and Deployment,

290–291
Organizational Process Definition, 311–312
Organizational Process Focus, 333
Organizational Process Performance, 347
Organizational Training, 364
overview, 165–166
Process and Product Quality Assurance, 436–437
Product Integration, 384–385
Project Monitoring and Control, 398
Project Planning, 424
Quantitative Project Management, 462
Requirements Development, 483–484
Requirements Management, 497
Risk Management, 517
Supplier Agreement Management, 535
Technical Solution, 562
Validation, 577
Verification, 594

Institutionalize a Managed Process goal
Causal Analysis and Resolution, 185–188
Configuration Management, 202–205
Decision Analysis and Resolution, 216–218
Integrated Project Management, 245
Measurement and Analysis, 268–270

Organizational Innovation and Deployment,
287–290

Organizational Process Definition, 307–311
Organizational Process Focus, 328–332
Organizational Process Performance, 344–347
Organizational Training, 360–364
overview, 158–164
Process and Product Quality Assurance, 433–436
Product Integration, 381–384
Project Monitoring and Control, 395–398
Project Planning, 420–424
Quantitative Project Management, 458–461
Requirements Development, 480–483
Requirements Management, 493–497
Risk Management, 513–517
Supplier Agreement Management, 531–532
Technical Solution, 558–562
Validation, 573–576
Verification, 590–594

Institutionalize a Quantitatively Managed Process
goal

Causal Analysis and Resolution, 189
Configuration Management, 206
Decision Analysis and Resolution, 219–220
Integrated Project Management, 251
Measurement and Analysis, 271
Organizational Innovation and Deployment, 291
Organizational Process Definition, 312
Organizational Process Focus, 333
Organizational Process Performance, 348
Organizational Training, 364
overview, 166–168
Process and Product Quality Assurance, 437
Product Integration, 385
Project Monitoring and Control, 399
Project Planning, 424–425
Quantitative Project Management, 462
Requirements Development, 484
Requirements Management, 497
Risk Management, 517
Supplier Agreement Management, 535
Technical Solution, 562
Validation, 577
Verification, 594–595

Institutionalize an Optimizing Process goal
Causal Analysis and Resolution, 189
Configuration Management, 206
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Decision Analysis and Resolution, 220
Integrated Project Management, 251
Measurement and Analysis, 271
Organizational Innovation and Deployment,

291–292
Organizational Process Definition, 313
Organizational Process Focus, 334
Organizational Process Performance, 348
Organizational Training, 365
overview, 168–170
Process and Product Quality Assurance, 437
Product Integration, 385–386
Project Monitoring and Control, 399
Project Planning, 425
Quantitative Project Management, 463
Requirements Development, 484–485
Requirements Management, 498
Risk Management, 518
Supplier Agreement Management, 535–536
Technical Solution, 563
Validation, 578
Verification, 595

Integrate phase, 138, 142
Integrate Plans practice, 230–232
Integrated Master Plans, 417
Integrated Master Schedules, 417
Integrated product and process development

(IPPD), 10–11, 22
Integrated Project Management, 238–244
Organizational Process Definition, 303–307

Integrated Product Development CMM, 10, 12
Integrated Project Management (IPM) process 

area, 79
Apply IPPD Principles goal, 238–244
Coordinate and Collaborate with Relevant

Stakeholders goal, 235–238
generic goals and practices, 174, 245–251
introductory notes, 221–223
purpose, 221
in Raytheon case study, 134
related process areas, 223
Use the Project’s Defined Process goal, 224–235

Integrated Project Management +IPPD, 79
Integrated teams

Integrated Project Management, 240–242
Organizational Process Definition, 293, 305–306
Organizational Training, 351

Requirements Management, 490
Technical Solution, 544

Integrity
Configuration Management, 200–202
practice for, 161

Interface control
Integrated Project Management, 244
Product Integration, 373–376
Technical Solution, 551

Interim Standard 731, 9
International Council on Systems Engineering

(INCOSE), 9
International standards for lifecycle processes, 96
Introductory notes for process areas, 34
Involved patrons, 130
IPPD (integrated product and process

development), 10–11, 22
Integrated Project Management, 238–244
Organizational Process Definition, 303–307

ISO/IEC 15504 standard, 94
ISO/IEC/IEEE 15288 standard, 94, 96
ISO/IEC/IEEE/EIA 12207 standard, 94, 96
Issues analysis, 393–394
Iteration

engineering processes, 84–85
in small company process improvement, 57–58

J
Juran, Joseph, 5

K
Kaizen movement, 103–106
Keeni, Gargi, 89–91
Knowledge needs, Project Planning, 415
Komai, Kenichiro, 104
Kugler, Hans-Jürgen, 113–117

L
Laggards, 101
Learning from experience, 51–52
Legacy factors in representation decisions, 25
Lessons learned

in industrial practice improvement process,
115–116
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Lessons learned (Continued)
Organizational Process Focus, 323–328
Raytheon case study, 147–148
in small company process improvement, 59

Levels, 43–44
capability, 46–49
designations, 52–57

Lifecycle processes and models
in continuous and staged representation, 44–46
international standards for, 96
Organizational Process Definition, 293, 297–298
Project Planning, 403, 406
Quantitative Project Management, 446
Raytheon case study, 137–145
Requirements Development, 466, 470
standard processes for, 295
Technical Solution, 537, 549

Lister, Tim, 103

M
Machine factory, 103–104
Maintain Bidirectional Traceability of Requirements

practice, 492
Manage Configurations practice

Causal Analysis and Resolution, 187
Configuration Management, 204
Decision Analysis and Resolution, 217
Integrated Project Management, 247
Measurement and Analysis, 269
Organizational Innovation and Deployment, 289
Organizational Process Definition, 309–310
Organizational Process Focus, 330
Organizational Process Performance, 345–346
Organizational Training, 362
overview, 161
Process and Product Quality Assurance, 435
process area roles in, 172
Product Integration, 383
Project Monitoring and Control, 396
Project Planning, 422
Quantitative Project Management, 460
Requirements Development, 482
Requirements Management, 495
Risk Management, 515
Supplier Agreement Management, 533

Technical Solution, 560
Validation, 575
Verification, 592

Manage Corrective Action practice, 394–395
Manage Corrective Action to Closure goal, 388–393
Manage Dependencies practice, 236–237
Manage Interfaces practice, 374–376
Manage Requirements Changes practice, 491–492
Manage Requirements goal, 489–493
Manage Stakeholder Involvement practice, 235–236
Manage the Deployment practice, 284–286
Manage the Project Using the Integrated Plans

practice, 232–233
Managed capability level, 47
Managed maturity level, 53
Managed processes. See also Institutionalize a

Managed Process goal
Organizational Innovation and Deployment, 274
overview, 152
quantitatively managed processes, 154–155, 440

Management
in process improvement, 98–102
in Raytheon case study, 130
status reviews with. See Review Status with

Higher Level Management practice
Manager Project Performance practice, 448–450
Matsubara, Tomoo, 103–106
Maturity levels

designations, 52–57
overview, 43–46

MDD (Method Definition Document), 109
Measure Improvement Effects practice, 286–287
Measurement

in empirical software engineering, 50, 52
for meaningful improvement, 86–88
Organizational Innovation and Deployment,

286–287
Quantitative Project Management, 450
in small company process improvement, 60

Measurement and Analysis (MA) process area, 86
Align Measurement and Analysis Activities goal,

255–262
generic goals and practices, 267–271
introductory notes, 253–254
Provide Measurement Results goal, 263–267
purpose, 253
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related process areas, 254
in small company process improvement, 59
training for, 88

Measurement repository
Configuration Management, 226–227
Measurement and Analysis, 254
Organizational Innovation and Deployment, 

287, 300–301
Organizational Process Performance, 342
Quantitative Project Management, 439–440

Measurement specialists, 88
Memoranda of agreement, 520
Method Definition Document (MDD), 109
Milestone reviews, 392–393
Mitigate Risks goal, 509–513
Models, CMMI, 9–12, 107
Monitor and Control the Process practice

Causal Analysis and Resolution, 187–188
Configuration Management, 204–205
Decision Analysis and Resolution, 218
Integrated Project Management, 248
Measurement and Analysis, 269–270
Organizational Innovation and Deployment, 290
Organizational Process Definition, 310
Organizational Process Focus, 331
Organizational Process Performance, 346
Organizational Training, 363
overview, 163–164
Process and Product Quality Assurance, 435
process area roles in, 173
Product Integration, 383–384
Project Monitoring and Control, 397
Project Planning, 423
Quantitative Project Management, 461
Requirements Development, 483
Requirements Management, 496
Risk Management, 515–516
in small company process improvement, 59
Supplier Agreement Management, 534
Technical Solution, 561
training for, 88
Validation, 576
Verification, 593

Monitor Commitments practice, 390
Monitor Data Management practice, 391
Monitor Implementation practice, 325–326

Monitor Performance of the Selected Subprocesses
practice, 456–458

Monitor Project Against Plan goal, 388–393
Monitor Project Planning Parameters practice,

388–390
Monitor Project Risks practice, 390–391
Monitor Selected Supplier Processes practice,

527–528
Monitor Stakeholder Involvement practice,

391–392
Monitoring. See Project Monitoring and Control

(PMC) process area
Moore, Geoffrey, 114, 116
Moore, James W., 93–97

N
National Defense Industrial Association (NDIA),

13, 19
Natural bounds of process performance, 453
Neff, Judson, 6
Noncompliance issues, 431–432
Nondevelopmental items

Project Planning, 404
Technical Solution, 553

Nontechnical requirements, 487
Notes for process areas, 37
Numbering schemes for process areas, 38

O
Objective evaluation, 427, 430–431
Objective evidence, 263
Objective insights, 431–433
Objectively Evaluate Adherence practice

Causal Analysis and Resolution, 188
Configuration Management, 205
Decision Analysis and Resolution, 218
Integrated Project Management, 249
Measurement and Analysis, 270
Organizational Innovation and Deployment, 290
Organizational Process Definition, 311
Organizational Process Focus, 332
Organizational Process Performance, 346
Organizational Training, 363
overview, 164, 173
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Objectively Evaluate Adherence practice
(Continued)

Process and Product Quality Assurance, 436
Product Integration, 384
Project Monitoring and Control, 397–398
Project Planning, 423
Quantitative Project Management, 461
Requirements Development, 483
Requirements Management, 496
Risk Management, 516
Supplier Agreement Management, 534
Technical Solution, 561
Validation, 576
Verification, 593

Objectively Evaluate Processes and Work Products
goal, 430–431

Objectively Evaluate Processes practice, 430
Objectively Evaluate Work Products and Services

practice, 430–431
Observation in empirical software engineering, 50
Obtain an Understanding of Requirements 

practice, 489–490
Obtain Commitment to Requirements practice,

490–491
Obtain Commitment to the Plan goal, 418–420
Obtain Plan Commitment practice, 419–420
Office of the Under Secretary of Defense for

Acquisition, Technology, and Logistics
(OUSD/AT&L), 19

Operational concepts and scenarios
Requirements Development, 471, 475–476
Technical Solution, 545
Validation, 571

Optimizing capability level, 48
Optimizing maturity level, 55
Optimizing processes, 155–156, 168–169. See also

Institutionalize an Optimizing Process goal
Organizational business objectives, 441
Organizational expectations for processes, 158
Organizational Innovation and Deployment (OID)

process area, 76
Deploy Improvements goal, 282–287
generic goals and practices, 176, 287–292
introductory notes, 273–275
purpose, 273
related process areas, 275

Select Improvements goal, 276–282
Organizational measurement repository

Configuration Management, 226–227
Measurement and Analysis, 254
Organizational Innovation and Deployment, 

287, 300–301
Organizational Process Performance, 342
Quantitative Project Management, 439–440

Organizational policies
Process and Product Quality Assurance, 429
in process improvement, 100
Verification, 584

Organizational process assets
Integrated Project Management, 225–227,

234–235
Organizational Innovation and Deployment, 

274, 286
Organizational Process Definition, 294–303
Organizational Process Focus, 315, 323–328
Organizational Process Performance, 336
Quantitative Project Management, 440
Technical Solution, 551

Organizational Process Definition (OPD) process
area

Enable IPPD Management goal, 303–307
Establish Organizational Process Assets goal,

294–303
generic goals and practices, 171, 307–313
introductory notes, 293–294
overview, 58, 73
purpose, 293
related process areas, 294

Organizational Process Focus (OPF) process area
Deploy Organizational Process Assets and

Incorporate Lessons Learned goal, 323–328
Determine Process Improvement Opportunities

goal, 316–321
generic goals and practices, 328–334
introductory notes, 315–316
Plan and Implement Process Improvements goal,

321–322
purpose, 315
Raytheon case study, 133
related process areas, 316

Organizational Process Performance (OPP) process
area
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Establish Performance Baselines and Models goal,
337–343

generic goals and practices, 344–348
introductory notes, 335–336
overview, 76
purpose, 335
related process areas, 336

Organizational set of standard processes
Organizational Process Performance, 335
Organizational Training, 350
Quantitative Project Management, 440
Technical Solution, 544

Organizational Training (OT) process area
Establish an Organizational Training Capability

goal, 351–357
generic goals and practices, 172, 360–365
introductory notes, 349–350
overview, 73
Provide Necessary Training goal, 357–360
purpose, 349
related process areas, 350

OUSD/AT&L (Office of the Under Secretary of
Defense for Acquisition, Technology, and
Logistics), 19

Overhead, 122

P
P-CMM (People Capability Maturity Model), 10
Package and Deliver the Product or Product

Component practice, 379–380
Parnas, Dave, 113
Patrons, 130
Paulk, Mark, 601
Peer reviews

Integrated Project Management, 226
Measurement and Analysis, 258
Organizational Process Definition, 297
Process and Product Quality Assurance, 428
Raytheon case study, 138
Technical Solution, 556
Verification, 580, 584–588

Penn, Lynn, 26–28
People Capability Maturity Model (P-CMM), 10
People in PPT triangle, 90
Perform Configuration Audits practice, 201–202

Perform Make, Buy, or Reuse Analyses practice,
552–554

Perform Peer Reviews goal, 584–588
Perform phase in Raytheon case study, 138, 143
Perform Specific Practices practice

Causal Analysis and Resolution, 185
Configuration Management, 202
Decision Analysis and Resolution, 216
Integrated Project Management, 245
Measurement and Analysis, 267
Organizational Innovation and Deployment, 287
Organizational Process Definition, 307
Organizational Process Focus, 328
Organizational Process Performance, 344
Organizational Training, 360
overview, 157
Process and Product Quality Assurance, 433
Product Integration, 381
Project Monitoring and Control, 395
Project Planning, 420
Quantitative Project Management, 458
Requirements Development, 480
Requirements Management, 493
Risk Management, 513
Supplier Agreement Management, 531
Technical Solution, 558
Validation, 573
Verification, 590

Perform Validation practice, 572
Perform Verification practice, 589
Performance. See also Organizational Process

Performance (OPP) process area
baselines, 439
measurement for, 88
Organizational Innovation and Deployment, 274
Organizational Process Definition, 293
Organizational Process Performance, 

335, 338–339, 342
Quantitative Project Management, 439, 444, 449
quantitatively managed processes for, 154–155
Verification, 590

Performed capability level, 47
Performed processes

description, 152
Process and Product Quality Assurance, 430

Personal responsibility, 98
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Personal Software Process (PSP), 8
Peterson, Bill, 19–21
Phillips, Mike, 9–11
Pilot Improvements practice, 280–281
Plan and Implement Process Improvements goal,

321–322
Plan for Data Management practice, 412–413
Plan for Needed Knowledge and Skills practice, 415
Plan for Project Resources practice, 413–414
Plan Stakeholder Involvement practice, 415–416
Plan the Deployment practice, 282–284
Plan the Process practice

Causal Analysis and Resolution, 186
Configuration Management, 203
Decision Analysis and Resolution, 216
Integrated Project Management, 245–246
Measurement and Analysis, 268
Organizational Innovation and Deployment, 288
Organizational Process Definition, 308
Organizational Process Focus, 329
Organizational Process Performance, 344
Organizational Training, 361
overview, 158–159, 172
Process and Product Quality Assurance, 433–434
Product Integration, 381
Project Monitoring and Control, 395
Project Planning, 421
Quantitative Project Management, 459
Requirements Development, 481
Requirements Management, 494
Risk Management, 514
Supplier Agreement Management, 532
Technical Solution, 559
Validation, 574
Verification, 591

Planned processes
Organizational Process Focus, 321
Process and Product Quality Assurance, 427

Plans. See also Project Planning (PP) process area
in CMMI history, 6
Integrated Project Management, 230–232
Organizational Process Focus, 315–316, 321–322
Organizational Training, 352
Requirements Management, 489
Risk Management, 507, 512–513
Verification, 581, 583

Policies
Process and Product Quality Assurance, 429
in process improvement, 100
Verification, 584

PPT (process, people, and technology) triangle, 89–91
Practices

generic. See Generic goals and practices
for process areas, 35. See also specific practices by

name
Prepare for Peer Reviews practice, 585–586
Prepare for Product Integration goal, 369–373
Prepare for Risk Management goal, 500–504
Prepare for Validation goal, 567–571
Prepare for Verification goal, 581–584
Pressures in process improvement, 101–102
Prioritizing risks, 507–509
Problem analysis, practice for, 170
Problem-solving process in Kaizen movement,

103–106
Process, people, and technology (PPT) triangle,

89–91
Process and Product Quality Assurance (PPQA)

process area
generic goals and practices, 173, 433–437
introductory notes, 427–429
Objectively Evaluate Processes and Work

Products goal, 430–431
overview, 89–91, 100
Provide Objective Insight goal, 431–433
purpose, 427
Raytheon case study, 129, 136
related process areas, 429

Process areas, 31–36, 60–63. See also specific process
areas by name

categories, 71–72
Engineering, 81–85
expected components in, 31
generic practices support by, 171–176
informative components in, 32, 37–38
numbering schemes for, 38
Process Management, 72–76
Project Management, 76–81
Raytheon case study, 131, 133–136
required components in, 31
support, 85–86, 89, 91–92
typographical conventions for, 38–42
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Process assessment in CMMI history, 6
Process assets

Integrated Project Management, 225–227,
234–235

Organizational Innovation and Deployment, 
274, 286

Organizational Process Definition, 294–303
Organizational Process Focus, 315, 323–328
Organizational Process Performance, 336
Quantitative Project Management, 440
Technical Solution, 551

Process descriptions, 165
Organizational Innovation and Deployment, 283
Organizational Process Definition, 298
Process and Product Quality Assurance, 427

Process elements
Organizational Innovation and Deployment, 280
Organizational Process Definition for, 293
Quantitative Project Management, 440

Process improvements
approaches to, 28–30
engineering culture for, 103–106
executive responsibilities for, 98–102
in maturity levels, 56
measurement for, 86–88
Organizational Innovation and Deployment,

274–287
Organizational Process Definition, 293
Organizational Process Focus, 315–321, 328
Organizational Process Performance, 342
Organizational Training, 352
paths, 43
practice for, 169
Raytheon case study, 123–126
selections for, 106–107
in small companies, 57–60
Verification, 580

Process performance. See also Organizational
Process Performance (OPP) process area

baselines, 439
measurement for, 88
Organizational Innovation and Deployment, 274
Organizational Process Definition, 293
Organizational Process Performance, 

335, 338–339, 342
Quantitative Project Management, 439, 444, 449

quantitatively managed processes for, 154–155
Verification, 590

Processes
architecture, 294
artifacts, 131, 137
attributes, 448
capability, 448
defined, 153–154
documentation, 60
in empirical software engineering, 50
institutionalization, 151–152
managed, 152
optimizing, 155–156, 168–169
performed, 152, 430
planned, 321, 427
in PPT triangle, 89
quantitatively managed, 154–155
relationships among, 156–157
tailoring. See Tailoring

Product Integration (PI) process area
Assemble Product Components and Deliver the

Product goal, 376–380
Ensure Interface Compatibility goal, 373–376
generic goals and practices, 381–386
introductory notes, 367–368
overview, 83–84
Prepare for Product Integration goal, 369–373
purpose, 367
related process areas, 368

Products
lifecycle. See Lifecycle processes and models
Quantitative Project Management, 451
Raytheon case study, 126
requirements. See Requirements
standard processes for, 295

Programs, process improvement, 102–103
Progress and performance indicators, 388, 392
Project Management process areas, 76–81, 124
Project Monitoring and Control (PMC) process

area
generic goals and practices, 173–174, 395–399
introductory notes, 387
Manage Corrective Action to Closure goal,

388–393
Monitor Project Against Plan goal, 388–393
overview, 77
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Project Monitoring and Control (PMC) process area
(Continued)

purpose, 387
related process areas, 387

Project Planning (PP) process area
Develop a Project Plan goal, 408–418
Establish Estimates goal, 403–408
generic goals and practices, 172–173, 420–425
introductory notes, 401
Obtain Commitment to the Plan goal, 418–420
overview, 77
purpose, 401
related process areas, 402

Project plans
Measurement and Analysis, 256
Project Monitoring and Control, 387
Requirements Management, 489
Risk Management, 507
Verification, 583

Projects
lifecycle. See Lifecycle processes and models
in process improvement, 99
in Raytheon case study, 126

Prototypes
Product Integration, 367
Project Planning, 406
Requirements Development, 479
Risk Management, 510
Validation, 565
Verification, 581

Provide Measurement Results goal, 263–267
Provide Necessary Training goal, 357–360
Provide Objective Insight goal, 431–433
Provide Resources practice

Causal Analysis and Resolution, 186
Configuration Management, 203
Decision Analysis and Resolution, 217
Integrated Project Management, 246
Measurement and Analysis, 268
Organizational Innovation and Deployment, 288
Organizational Process Definition, 308–309
Organizational Process Focus, 329
Organizational Process Performance, 345
Organizational Training, 361
overview, 160
Process and Product Quality Assurance, 434

process area roles in, 172
Product Integration, 382
Project Monitoring and Control, 396
Project Planning, 421
Quantitative Project Management, 459
Requirements Development, 481
Requirements Management, 494
Risk Management, 514
Supplier Agreement Management, 532
Technical Solution, 559
Validation, 574
Verification, 591

PSP (Personal Software Process), 8
Purpose statements, 33

Q
Qualification schemes, 117
Quality and process-performance objectives

Organizational Process Performance, 
335, 339–340

Quantitative Project Management, 439
Quality assurance. See also Measurement and

Analysis (MA) process area; Process and
Product Quality Assurance (PPQA) process
area

Organizational Process Focus, 323
Organizational Training, 352
Project Planning, 404
Technical Solution, 549

Quality Measurement in CMMI history, 6–7
Quantitative objectives

Organizational Process Performance, 339
practice for. See Institutionalize a Quantitatively

Managed Process goal
Quantitative Project Management (QPM) process

area
generic goals and practices, 175, 458–463
introductory notes, 439–441
overview, 79
purpose, 439
Quantitatively Manage the Project goal, 442–450
related process areas, 441
Statistically Manage Subprocess Performance

goal, 450–458
Quantitatively Manage the Project goal, 442–450
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Quantitatively Managed capability level, 48
Quantitatively Managed maturity level, 54
Quantitatively managed processes, 154–155. See

also Institutionalize a Quantitatively Managed
Process goal

Queuing theory, 87

R
Radice, Ron, 5, 7
Rapid prototypes, 367
Rassa, Bob, 13–15
Raytheon case study, 119–148

epiphanies, 145–147
history of process improvement and

development, 123–126
key roles, 130–132
lessons learned, 147–148
lifecycle model, 137–145
organization and process dilemma, 122–123
process areas, 133–136
process artifacts, 131, 137
successes, 126–130

Readiness of product components, 376–377
Reconcile Work and Resource Levels practice, 419
Record Data practice, 184–185
Record Statistical Management Data practice, 458
Records

Configuration Management, 200–201
Process and Product Quality Assurance, 432–433

Recursion of engineering processes, 84–85
References and reference models

Organizational Process Focus, 316
for process areas, 38
publicly available sources, 599–602
regularly updated Sources, 602

Related process areas sections, 34
Relevant stakeholders

in empirical software engineering, 50–51
formal evaluation process for. See Decision

Analysis and Resolution (DAR) process area
Integrated Project Management, 222, 235–238
Organizational Innovation and Deployment, 281
Organizational Process Focus, 322
Organizational Process Performance, 340
Organizational Training, 351

practice for. See Identify and Involve Relevant
Stakeholders practice

Process and Product Quality Assurance, 432
Product Integration, 374
Project Monitoring and Control, 391
Project Planning, 416
Quantitative Project Management, 443
Raytheon case study, 148
Requirements Development, 465
Requirements Management, 492
Risk Management, 499
Supplier Agreement Management, 525, 530
Technical Solution, 540
Validation, 565
Verification, 587

Report phase, 138, 144
Repository

Configuration Management, 226–227
Measurement and Analysis, 254
Organizational Innovation and Deployment, 

287, 300–301
Organizational Process Performance, 342
Quantitative Project Management, 439–440

Representation-specific content, 39
Representations of CMMs, 22–26
Requirements

in CMMI history, 6
Integrated Project Management, 240
Organizational Training, 352
in process areas, 31
Product Integration, 372
Project Planning, 403, 406
Raytheon case study, 146
in small company process improvement, 60
Supplier Agreement Management, 529
Technical Solution, 537–538
traceability

Requirements Management, 492
Technical Solution, 550

Validation, 568, 571
Verification, 579, 581

Requirements Development (RD) process area
Analyze and Validate Requirements goal,

474–480
Develop Customer Requirements goal, 468–471
Develop Product Requirements goal, 471–474
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Requirements Development (RD) process area
(Continued)

generic goals and practices, 480–485
introductory notes, 465–467
overview, 81–83
purpose, 465
related process areas, 467–468

Requirements Management (REQM) process area
generic goals and practices, 493–498
introductory notes, 487–488
Manage Requirements goal, 489–493
overview, 83
purpose, 487
related process areas, 488

Resolution of conflicts, 470
Resolve Coordination Issues practice, 237–238
Resources

practice for. See Provide Resources practice
Project Planning, 419

Response time, 335
Return on investment

Organizational Innovation and Deployment, 284
Organizational Process Performance, 342

Review Interface Descriptions for Completeness
practice, 373–374

Review Plans That Affect the Project practice, 418
Review Status with Higher Level Management practice

Causal Analysis and Resolution, 188
Configuration Management, 205
Decision Analysis and Resolution, 218
Integrated Project Management, 249
Measurement and Analysis, 270
Organizational Innovation and Deployment, 290
Organizational Process Definition, 311
Organizational Process Focus, 332
Organizational Process Performance, 347
Organizational Training, 364
overview, 164
Process and Product Quality Assurance, 436
process area roles in, 174
Product Integration, 384
Project Monitoring and Control, 398
Project Planning, 424
Quantitative Project Management, 461
Requirements Development, 483
Requirements Management, 496

Risk Management, 516–517
Supplier Agreement Management, 534
Technical Solution, 562
Validation, 576
Verification, 594

Risk analysis and identification
Organizational Training, 352
Project Management, 79
Project Planning, 410–411
Requirements Development, 479
Risk Management, 504

Risk Management (RSKM) process area
generic goals and practices, 513–518
Identify and Analyze Risks goal, 504–509
introductory notes, 499–500
Mitigate Risks goal, 509–513
Prepare for Risk Management goal, 500–504
purpose, 499
related process areas, 500

Root causes of problems. See Correct Root Causes
of Problems practice

Rules and guidelines for integrated teams, 305–306

S
SA-CMM (Software Acquisition Capability Maturity

Model), 9
Sage role, 131
Satisfy Supplier Agreements goal, 526–531
SCAMPI methods

for appraisals, 108–112
in equivalent staging, 65–66
in Raytheon case study, 129

Scenarios
process improvement approaches, 28–30
Requirements Development, 475–476
Technical Solution, 545
Validation, 571

Schaeffer, Mark, 13
Schedules

in CMMI history, 6
Project Planning, 409–410, 417

Scope
CMMI for Development, 21
estimating, 403–404
in small company process improvement, 59

672 Index

chrissis_index.qxd  10/18/06  12:20 AM  Page 672



SEC (Systems Engineering Committee), 19
SECAM (Systems Engineering Capability and

Assessment Method), 9
SECM (Systems Engineering Capability 

Method), 12
Seers, 130
SEI (Software Engineering Institute), 4
Select Defect Data for Analysis practice, 179–180
Select Evaluation Methods practice, 213–214
Select Improvements for Deployment practice,

281–282
Select Improvements goal, 276–282
Select Measures and Analytic Techniques 

practice, 450
Select Processes practice, 337–338
Select Product Component Solutions goal, 539–544
Select Product Component Solutions practice,

543–544
Select Products for Validation practice, 567–569
Select Solutions practice, 215
Select Suppliers practice, 522–523
Select the Subprocesses That Will Be Statistically

Managed practice, 447–448
Select Work Products for Verification practice,

581–583
Selection choices for process improvement,

106–107
Senior managers in Risk Management, 503
Services

Integrated Project Management, 222
in Raytheon case study, 126, 146

Set of standard processes
Causal Analysis and Resolution, 183
Integrated Project Management, 221, 224
Organizational Innovation and Deployment, 279
Organizational Process Definition, 293–295
Organizational Process Performance, 335
Organizational Training, 350, 352
Quantitative Project Management, 440
Technical Solution, 538, 544

Shared vision, 238–239
Shaw, Michele A., 49–52
Shewhart, Walter, 5
Six Sigma, 26–28
Skills needs, 415
Small companies, process improvements in, 57–60

Software Acquisition Capability Maturity Model
(SA-CMM), 9

Software development plans, 417
Software engineering

Configuration Management, 197
empirical, 49–52
principles, 49–52
Project Planning, 417
Technical Solution, 546, 555–556
Verification, 582

Software Engineering Institute (SEI), 4
Software factory, 104
Solicitation materials and requirements, 523
Sources, risk, 501–502
Special causes of variation, 453
Specific goals for process areas, 34–35
Specific practices for process areas, 35
Specify Analysis Procedures practice, 260–262
Specify Data Collection and Storage Procedures

practice, 259–260
Specify Measures practice, 257–259
Sponsors, 130
Stabilize Subprocess Performance practice

Causal Analysis and Resolution, 189
Configuration Management, 206
Decision Analysis and Resolution, 219
Integrated Project Management, 251
Measurement and Analysis, 271
Organizational Innovation and Deployment, 291
Organizational Process Definition, 312
Organizational Process Focus, 333
Organizational Process Performance, 348
Organizational Training, 365
overview, 167–168, 175
Process and Product Quality Assurance, 437
Product Integration, 385
Project Monitoring and Control, 399
Project Planning, 425
Quantitative Project Management, 462
Requirements Development, 484
Requirements Management, 497
Risk Management, 517
Supplier Agreement Management, 535
Technical Solution, 562
Validation, 577
Verification, 595
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Staged representation of CMMs, 22–26
vs. continuous, 65
generic goals and practices in, 63–65
levels in, 44–46
process areas in, 61–63

Stakeholders. See Relevant stakeholders
Standard processes, 153

Causal Analysis and Resolution, 183
Integrated Project Management, 221, 224
Organizational Innovation and Deployment, 279
Organizational Process Definition, 293–295
Organizational Process Focus, 320, 327
Organizational Process Performance, 335
Organizational Training, 350, 352
Quantitative Project Management, 440
Technical Solution, 538, 544

Standards
Organizational Process Definition, 293
Process and Product Quality Assurance, 427
in process definition, 93–97
Quantitative Project Management, 446

Stars in process improvement, 16–18
Statements of work

Project Monitoring and Control, 394
Raytheon case study, 138, 146
Supplier Agreement Management, 525

Statistical techniques
Quantitative Project Management, 440–441,

450–458
quantitatively managed processes for, 154

Statistically Manage Subprocess Performance goal,
450–458

Status reviews, 101. See also Review Status with
Higher Level Management practice

Steering Committee, 130
Steering Group, CMMI, 19–20
Stewardship, CMMI, 19–21
Storage procedures, 259–260, 265–266
Store Data and Results practice, 265–266
Stress in process improvement, 101–102
Subpractices, 35
Subprocesses

Organizational Innovation and Deployment, 280
Quantitative Project Management, 439, 450–458

Supplier Agreement Management (SAM) process area
Establish Supplier Agreements goal, 521–526

generic goals and practices, 531–536
introductory notes, 519–520
overview, 77, 83–84
purpose, 519
related process areas, 521
Satisfy Supplier Agreements goal, 526–531

Support process areas, 85–86, 89, 91–92
Supporting informative components, 37–38
Sustainment

Project Planning, 407
Requirements Development, 475
Technical Solution, 538

SW-CMM (Capability Maturity Model for
Software), 9, 12

Systems, software, 114
Systems engineering

Configuration Management, 197
Verification, 582

Systems Engineering Capability and Assessment
Method (SECAM), 9

Systems Engineering Capability Method 
(SECM), 12

Systems Engineering CMM, 9
Systems Engineering Committee (SEC), 19
Systems Engineering Detailed Schedules, 417
Systems Engineering Management Plans, 417
Systems Engineering Master Schedules, 417

T
Tailoring

Integrated Project Management, 225
Organizational Process Definition, 

293, 298–300
Organizational Process Focus, 320, 327
Organizational Process Performance, 341
Quantitative Project Management, 440

Take Corrective Action practice, 394
Target profiles

in equivalent staging, 66–67
for process areas, 61–62

Target staging, 67
Task attributes

Project Monitoring and Control, 387
Project Planning, 404–406
Quantitative Project Management, 454
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Task Diary phase, 138
Task Orders (TOs), 126, 145–146
Team and home organization responsibilities, 306
Team Software Process (TSP), 8
Teams

Integrated Project Management, 240–242
Organizational Process Definition, 293, 305–306
Organizational Training, 351
Requirements Management, 490
Technical Solution, 544

Technical data packages, 537
Technical requirements, 487
Technical Solution (TS) process area

Develop the Design goal, 544–554
generic goals and practices, 558–563
Implement the Product Design goal, 554–558
introductory notes, 537–538
overview, 83
purpose, 537
Raytheon case study, 135
related process areas, 538
Select Product Component Solutions goal,

539–544
Technology

Organizational Process Focus, 328
in PPT triangle, 90–91

Templates in Raytheon case study, 137
for processes, 128
for solutions, 147–148

Terminology
in communication, 96
glossary, 613–637

Tests
Requirements Development, 465
Supplier Agreement Management, 524, 530
Technical Solution, 554

TOs (Task Orders), 126, 145–146
Traceability

Measurement and Analysis, 257
Quantitative Project Management, 444
Requirements Development, 471
Requirements Management, 492
Technical Solution, 538, 550

Track and Control Changes goal, 198–200
Track Change Requests practice, 198–199
Tracking in CMMI history, 6

Trade studies
Decision Analysis and Resolution, 208
Supplier Agreement Management, 523
Technical Solution, 540

Train People practice
Causal Analysis and Resolution, 187
Configuration Management, 203–204
Decision Analysis and Resolution, 217
Integrated Project Management, 246–247
Measurement and Analysis, 269
Organizational Innovation and Deployment,

288–289
Organizational Process Definition, 309
Organizational Process Focus, 330
Organizational Process Performance, 345
Organizational Training, 362
overview, 160–161
Process and Product Quality Assurance, 434
process area roles in, 172
Product Integration, 382
Project Monitoring and Control, 396
Project Planning, 422
Quantitative Project Management, 460
Requirements Development, 481–482
Requirements Management, 494–495
Risk Management, 514–515
Supplier Agreement Management, 532–533
Technical Solution, 560
Validation, 574–575
Verification, 592

Training. See also Organizational Training (OT)
process area

CMMI-related, 113
Requirements Development, 475

Transition Products practice, 530
TSP (Team Software Process), 8
Twain, Mark, 87
Typical work products section, 35
Typographical conventions, 38–42

U
Unit testing, 554
Use Organizational Process Assets for Planning

Project Activities practice, 226–227
Use the Project’s Defined Process goal, 224–235
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V
Validate Product or Product Components goal,

571–573
Validate Requirements practice, 479–480
Validation, Requirements Development, 

470, 474–480
Validation (VAL) process area

generic goals and practices, 573–578
introductory Notes, 565–566
overview, 84
Prepare for Validation goal, 567–571
purpose, 565
Raytheon case study, 146–147
related process areas, 566
Validate Product or Product Components goal,

571–573
Variation, 453–456
Verification, Requirements Development, 470
Verification (VER) process area

generic goals and practices, 590–595
introductory notes, 579–580
overview, 83–84
Perform Peer Reviews goal, 584–588
Prepare for Verification goal, 581–584
purpose, 579

Raytheon case study, 146–147
related process areas, 580
Verify Selected Work Products goal, 588–590

Verify Selected Work Products goal, 588–590

W
Whole market practice, 114
Wilson, Hal, 110–113
Work breakdown structure (WBS)

Integrated Project Management, 232
Project Monitoring and Control, 387
Project Planning, 403
Risk Management, 505

Work Control Plan phase, 138, 146
Work Control Plan and Pricing phase, 138
Work environment

Integrated Project Management, 228–230
Organizational Process Definition, 302–303

Work levels, Project Planning, 419
Work products

Project Monitoring and Control, 387
Quantitative Project Management, 454
Requirements Management for, 487
Verification, 588–590
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