
          Software configuration management
        Software quality assurance
      Software subcontracts management
    Software project tracking and oversight
  Software project planning
Requirements management

            Peer reviews
          Intergroup coordination
        Software product engineering
      Integrated software management
    Training program
  Organization process definition
Organization process focus

    Process change management
  Technology innovation
Defect prevention

  Quality management
Process measurement and analysis

Optimizing (5)

Managed (4)

Defined (3)

Repeatable (2)

Initial (1)

Software Process Maturity Levels



Shewart Improvement Cycle

1.  Plan

Define the problem

State improvement objectives

2.  Do

Identify possible problem causes

Establish baselines

Test changes

3.  Check

Collect data

Evaluate data

4.  Act

Implement system change

Determine effectiveness



Common Steps in SPAs and SCEs

Team 
Selection 

and 
Training

Response 
Analysis

On-Site Visit

Report of Results

Maturity 
Questionnaire

Findings

(1) (2) (3)

(4) (5) (6)

(7)

KPA
Profile



Capability Maturity Model Structure

Maturity Levels

Key Process Areas

Common 
Features

Process 
Capability

Goals

Implementation or 
Institutionalization 

Activities

indicate contain

achieves organized by

address contain

Key
Practices

Infrastructure
or Activities

describe



Example of CMM Structure

Process 
Capability:
disciplined 

process

Goal:
A plan is developed that 

appropriately and 
realistically covers the 
software activities and 

commitments

Maturity Level:

Level 2, Repeatable

Key Process Area:

Software Project Planning

Activity:  Use a 
documented procedure to 

estimate software size
(e.g., lines of code, 
function points)

specifies

Key Practice:

Estimates for the size of 
software products are 
derived according to a 
documented procedure

indicates contains

achieves contains

specifies

describes



Key Process Areas by Maturity Level

Level 2: Repeatable
Requirements Management
Software Project Planning
Software Project Tracking and Oversight
Software Subcontract Management, if applicable
Software Quality Assurance
Software Configuration Management

Level 3: Defined
Organization Process Focus
Organization Process Definition
Training Program
Integrated Software Management
Software Product Engineering
Intergroup Coordination
Peer Reviews

Level 4: Managed
Process Measurement and Analysis
Quality Management

Level 5: Optimizing
Defect Prevention
Technology Innovation
Process Change Management
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On-Board Shuttle Software
Improvements

NASA 1982 1985

Early error detection
(% errors found)

48 80

Reconfiguration time
(weeks)

11 5

Reconfiguration effort
(person-years)

10.5 4.5

Product error rate
(errors/1000 lines of code)

2.0 0.11



Comparison Between SCE and SPA

SCE SPA
Used by acquisition
organization for source
selection and contract
monitoring

Used by organization to
improve software process

Results to the organization
and the acquirer

Results to organization only

Substantiates current
practice

Assesses current practice

Assesses commitment to
improve

Acts as catalyst for process
improvement

Analyzes contract
performance potential

Provides input to
improvement action plan

Independent evaluation—no
organization members on
team

Collaborative—organization
members on team, with
representative of licensed
SPA associate or SEI

Applies to performance for a
particular contract

Applies to organization
overall, not individual
projects


