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	Document:  Capability Maturity Model (CMM)
	Phase:  Global

	Owner:  Software Engineering Institute (SEI) at Carnegie Mellon University (CMU)

	Description:  The CMM provides a framework for organizing small, evolutionary steps into five maturity levels that support continuous software process improvement (SPI). The CMM identifies key attributes that characterize an organization at a particular maturity level. 

     A maturity level is a well-defined evolutionary plateau toward achieving a mature software process. Maturity levels are decomposed into several key process areas (KPAs) that indicate where an organization should focus to improve its software process. KPAs identify a cluster of related activities that, when performed collectively, achieve a set of goals considered important for enhancing process capability.

	Entry Criteria/Inputs: 

· Software organization desiring to improve its software process capability
	Exit Criteria/Outputs: 

· Organization policies addressing SPI, KPAs

· Org’s standard software process (OSSP)

· Org’s software process database (OSPD)

· Library of software process documentation

· Description of software life cycles

· Guidelines for tailoring OSSP

· Project plans and processes, tailored from the OSSP

	Roles:

· Senior management: establishes policies, demonstrates commitment to SPI, reviews process status

· Software manager: oversees implementation of processes and SPIs within organizations/projects

· Software engineering group: implements processes

· Software engineering process group (SEPG): develops and maintains organizational process assets, facilitate SPI activities

· Software quality assurance (SQA): reviews/audits activities and work products and reports results

	Assets/References: 

a. Capability Maturity Model for Software (SW-CMM), CMU/SEI-93-TR-24 and -25

	Maturity Levels
1. Initial (lowest maturity): Develop and maintain software following ad hoc or no processes, depending on heroes for success

2. Repeatable: Establish basic project management controls

3. Defined: Standardize the organization’s software process activities

4. Managed: Quantitatively analyze processes and products for monitoring and control

5. Optimizing (highest maturity): Institutionalize process improvement

	Measures: CMM Based Appraisals (CBA) are used to evaluate an organization's software processes to determine the software maturity of an organization, or to identify the most important areas for improvement. The two main types:
· Software Capability Evaluation (SCE) – usually performed by outside evaluators

· Internal Process Improvements (IPI) – usually conducted by in-house personnel


MATURITY LEVELS AND ASSOCIATED ACTIONS:
Key Process Areas
1. Develop and maintain software following ad hoc or no processes,
depending on heroes for success (Level 1: Initial)
(none)
2. Establish basic project management controls (Level 2: Repeatable)

a. Clarify requirements

·  Baseline the requirements allocated to software  
Requirements Management
b. Document plans

· Estimate the project’s size, effort, costs, and resources
Software Project Planning
· Establish the project plans and processes, identify risks
Software Project Planning
c. Track Progress 

· Measure actual progress to enable timely corrective action

Software Project Tracking & Oversight
· Verify adherence of products and activities to requirements
Software Quality Assurance
d. Control products

· Identify and control software products, changes, problem reports
Software Config. Mgt.

· Select qualified subcontractors, manage their activities
Software Subcontract Mgt.

3. Standardize the organization’s software process activities (Level 3: Defined)

a. Standardize processes

· Establish organizational responsibility for SPI
Org. Process Focus
· Define the organization’s best practices; establish asset database
Org. Process Definition
· Tailor the organization’s best practices to projects
Integrated Software Management
· Establish standards for software engineering activities
Software Product Engineering
b. Cultivate teamwork

· Get agreement from all parties on requirements and commitments
Intergroup Coordination
· Develop the skills and knowledge of team members
Training Program
c. Reduce defects

· Identify and remove defects early and efficiently
Peer Reviews
4. Quantitatively analyze processes and products for monitoring and control (Level 4: Managed)

a. Set goals

· Set numeric goals for process performance
Quantitative Process Management

· Set quality goals for the software products
Software Quality Management
b. Manage progress quantitatively

· Measure the performance of the software processes 
Quantitative Process Management

· Measure progress toward product quality goals
Software Quality Management
5. Institutionalize process improvement  (Level 5: Optimizing)

a. Optimize performance

· Identify and eliminate the causes of defects
Defect Prevention
· Continually improve quality, productivity, cycle times
Process Change Management
b. Adapt new technologies

· Identify new technologies; transition them to use
Technology Change Management
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