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EIA HB-649  

Status

NDIA SYMPOSIUM

New Orleans

August 14, 2003

Larry Bauer

Boeing











Agenda

		History

		Task description

		HB-649 Objectives 

		Current Status

		HB Team 

		Challenges Ahead

		Contact Information

		Weekly Meeting Information











 

History





		EIA-649 Issued 07/10/98 to replace MIL-STD-973

		Rev A to EIA-649 initiated September,1999

		Rev A Team identified the need for a handbook to support industry in lieu of MIL-HDBK-61

		Development began June, 2001

		Development Team is the Rev A Team plus new members













Task Description

   

	This Handbook development task will use the informative data removed from ANSI/EIA-649, Annex C, Handbook 61, and other material yet to be identified (primarily International Stds), in preparing an Implementation Guidance Handbook to supplement and complement ANSI/EIA-649, Rev A.











Handbook-649 Objectives

		Be a comprehensive users guide for implementing CM in accordance with ANSI/EIA-649 and other CM standards regardless of project size, complexity, customer or business objectives.

		Provide further detailed information on the Functions and Principles and how to use them.













 HB-649 Objectives (cont)

		Provide implementation guidance for:

		Tailoring to fit various applications regardless of industry

		Preparation of CM plans

		Evaluation of CM systems

		Creating CM Metrics

		Demonstrating Compliance with Principles













Current Status

		Handbook Team meets 1 ½ hours by telecon and WebEx weekly

		1st Draft nearly complete without many good examples

		Significant Panel / Workshop planned for Seattle GEIA Conference in September (see survey)

		Draft suitable for submission for ballot planned for 2nd or 3rd quarter 2004

		Issuance targeted for late 2004 















Handbook Team



Larry Bauer – Boeing

Sherman Weatherspoon - Lockheed Martin





Stan Beitsch – DoD DCMA

Karen Chandler – Boeing

Bill Dean - US Air Force Institute of Technology (AFIT)

Donna Green – BAE Systems

Bill Gold - Boeing

Rikki Gutierrez – Boeing

Mitch Kaarlela - Lockheed Martin

Jeff Klein - Boeing

Alan Lager - MLR Associates

Rick Lang – Lockheed Martin

Stephan Miskelly – BAE - Ireland

Phil Provence – US Army

Bill Ritter – Ritter Associates

Jeanne Sage - Boeing

Kimberly Shughrue  - NSA

Tom Tyler – Go2Group

Ken Vannoy – Johnson Engineering









Challenges Ahead

		Providing at least two examples per principle

		Expand explanation on areas identified by users as most troubling

		Completion in the time frame to be relevant to 649, Rev A

		Revise Hnbk-61 to remove duplication















Contact Information



		Larry Bauer



	larry.d.bauer@boeing.com



		Sherman Weatherspoon 



	sherman.weatherspoon@lmco.com











Weekly Meeting Information

		Thursdays at 8:30 AM Pacific (non-holidays)

		The numbers and passwords are:

		National toll free: 1-866-235-8350 

		Pass code: 734537#

		Puget Sound access: 206-655-2988

		Pass code: 734537#

		The WebEx sign-on is:

		https://boeing.webex.com/boeing

		Meeting number: 821961461 

		Password: handbook
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Capability Maturity Model Integration

(CMMI)

&

EIA Standard 859













Agenda

		  What is CMMI?







		  What is required to achieve CMMI?







		  Relating CMMI and EIA 859!















What is CMMI?



Defines 5 levels of process maturity

Describes model framework to be used  for:

Assessing  process maturity

Determining priorities

Instituting process improvement



Capability Maturity

 Model Integration

CMMI













CMMI Levels





Level 0 - Incomplete

The five levels

  of CMMI process

 maturity!  



Level 1 - Performed



Level 2 - Managed



Level 3 - Defined



Level 4 

Quantitatively

Managed



Level

 5

Optimizing













 

NO

CMMI Level 0

Incomplete

YES

Performing at CMMI

Level 0

		  Are Data Management requirements



   being met?



		  Are all customers identified?



		  Are all customer requirements  	identified?



		  Are customer requirements being



	met?

 Are all  process

goals being

accomplished?

Are

 one or

 more of the

 process goals not

 accomplished?

 Process not 

performed 

     

At what CMMI Level are we performing?

 

Review data

 management

procedures to

 determine 

CMMI Level 













How do we achieve Level 1?





Identify your customers

Identify customers needs

Identify management

 process goals

Identify work products

Develop steps to produce

the desired work products













What is CMMI Level 1?



Level 1 - Performed



		Specific goals are being accomplished

		No defined processes

		Individuals may follow differing procedures

		Using general purpose tools























CMMI Level 1 





Characteristics

		Dependent on individuals

		Results vary

		Resources vary

		Results unpredictable

		Practices are informal

		Quality inconsistent 















 Determining the CMMI Level 





NO

 Is the process

documented? 

CMMI Level 1

 Process Performed







Performing at CMMI

Level 1

NO

NO

NO

NO









YES





YES





YES



YES

YES

 Are there 

 policies

governing  the

 process?

 Is there a 

 process plan?

 Are there

 adequate

resources

to execute the 

Plan?

Is training

provided for

individuals

executing the

Process?





















 EIA 859





EIA Standard 859



Industry Standard

 for 

Data Management



Includes 9 high level Data

 Management  Principles



Principles address functions

 of Data Management



Describes fundamental 

 concepts to be considered

 when  structuring a Data

 Management process 

 

DRAFT













 EIA 859 Principles



EIA Standard 859



Industry Standard

 for 

Data Management

DRAFT



Principles

1.  Define the organizationally-

 relevant scope of Data Management

2.  Plan for, acquire, and provide data

 responsive to customer requirements

3.  Develop DM processes to fit the

 context and business environment in 

 which they will be performed.

4.  Identify data products and views so 

 their requirements and attributes can be

 controlled.

5.  Control data repositories, data

 products, data views, and meta data 

 using approved change control process.

6.  Establish and maintain an identifi-

 cation process for intellectual property,

 proprietary, and competition-sensitive

 data.

7.  Retain data commensurate with value.

8.  Continuously improve data

 management.

9.  Effectively integrate data management

 and knowledge management.

  













 EIA 859



1.  Define the organizationally-

 relevant scope of Data Management

2.  Plan for, acquire, and provide data

 responsive to customer requirements

3.  Develop DM processes to fit the

 context and business environment in 

 which they will be performed.

4.  Identify data products and views so 

 their requirements and attributes can be

 controlled.

5.  Control data repositories, data

 products, data views, and meta data 

 using approved change control process.

6.  Establish and maintain an identifi-

 cation process for intellectual property,

 proprietary, and competition-sensitive

 data.

7.  Retain data commensurate with value.

8.  Continuously improve data

 management.

9.  Effectively integrate data management

 and knowledge management.

  

Principles

 CMMI



Advocates Repeatable Processes

Project Level

&

Enterprise Level

CMMI & EIA 859

Level 4 

Quantitatively

Managed



Level 1 - Performed



Level 2 - Managed



Level 3 - Defined



Level

 5

Optimizing



.











 Relating CMMI & EIA 859



EIA Standard 859



Industry Standard

 for 

Data Management

DRAFT



Principles

1.  Define the organizationally-

 relevant scope of Data Management

2.  Plan for, acquire, and provide data

 responsive to customer requirements

3.  Develop DM processes to fit the

 context and business environment in 

 which they will be performed.

4.  Identify data products and views so 

 their requirements and attributes can be

 controlled.

5.  Control data repositories, data

 products, data views, and meta data 

 using approved change control process.

6.  Establish and maintain an identifi-

 cation process for intellectual property,

 proprietary, and competition-sensitive

 data.

7.  Retain data commensurate with value.

8.  Continuously improve data

 management.

9.  Effectively integrate data management

 and knowledge management.

  



3.  Develop DM processes to fit the

 context and business environment in 

 which they will be performed





1.  Define the organizationally-

 relevant scope of Data Management

8.  Continuously improve data

 management.













CMMI Level 2

Level 2 - Managed



		Planned and executed IAW policy/procedures

		Established objectives

		Adequate resources

		Applicable to a particular group/project





      Level 2 - Managed























CMMI Level 2













YES

YES

YES

YES

YES

 Are there 

established

  policies

governing  the

 process?

 Is there a 

 process plan?

Are there adequate

resources

to execute the 

Plan?

Is  training

provided for

individuals

executing the

Process?

 Is the process 

Documented?

















Develop policies for process

 execution based on organizational

 requirements and customer needs.

Develop standards for work

 products and services.

Identify stakeholders.

Define process dependencies and

 work products and services.

Define resource requirements

 (funding, people etc.)

Define work products requiring

 configuration control.

Define process measurement 

 requirements to determine

 process performance.

CMMI

Level 2















 

EIA 859

Develop DM processes to fit the 

 context and business environment

 in which they will be performed.

Determine related organizational

 policies.

Identify external forces.

Determine related business

 objectives.

Determine requirements for access

 and delivery.

Determine who will create, access,

 update, and dispose of the data.

 



Principle 3















 













 



CMMI

Level 2

Evaluate the effect of deviations

 from the process plans and

 descriptions.

Review accomplishments against

 process plans and descriptions.

Place the process work products

 under configuration management.

Coordinate the process plan and

 description with relevant stake-

 holders.

Monitor and control the process.

Assign responsibility and authority

 for performing the process.

Obtain the necessary resources.













 





EIA 859

Principle 3

Make needed adjustments in 

 processes, practices, policy, 

 organizational alignment and

 infrastructure.

Control the integrity of data, data

 elements, data structures and data

 views.

Establish a change control process

 that imposes the appropriate level

 of review and approval.

Establish mechanisms for tracking

 and determining status of data.



Comparing CMMI Level 2 & EIA 859

YES

YES

YES

YES







Is the process

being objectively

evaluated?



 Is the process

monitored?

 Are work products

under configuration

control?

 Are all relevant

stakeholders being

considered?

Is the process

controlled and

measured?























CMMI Level 3





Level 3 - Defined



		Process institutionalized

		Process consistent across the organization

		Process measurable



























 



YES





YES

YES



YES

 Is the process

unique to the

organization?

 Is the process

considered

standard?

 Is the process

being objectively

evaluated?

 Is the process

defined?











Is the process

institutionalized?

YES





CMMI Level 3



CMMI

Level 3

Define process steps for

 institutionalization.

Define policy/guidelines for

 tailoring process steps.

Define process tailoring.

Document process tailoring.

Collect and document work

 process/product measurement

 results.

Develop and maintain a data base

 for process/product measurement

 information.

Document and store lessons learned

 in the data base.



















 





CMMI Level 3





CMMI

Level 3

Define process steps for

 institutionalization.

Define policy/guidelines for

 tailoring process steps.

Define process tailoring.

Document process tailoring.

Collect and document work

 process/product measurement

 results.

Develop and maintain a data base

 for process/product measurement

 information.

Document and store lessons learned

 in the data base.

















 

EIA 859

Principle 8

Establish and maintain a metric

 process and reporting strategy.



Establish the necessary tools and

 infrastructure to support the 

 process and assess the results.

YES



YES





YES



YES

 Is the

 tailored process

 documented?

 Is

 there a 

data base to

 record process

improvements?

 Are there

 guidelines

for tailoring the 

institutionalized

process?











Is the process

quantitatively

managed?













CMMI Level 4





		Controlled using statistical and other techniques

		Process variation identified



Level 4

Quantitatively Managed



















CMMI Level 4





YES

YES

Is

 the process

stable and 

predictable?

YES

YES

YES

 Is the 

collected data

being analyzed?

 Are 

the

 quantitative/

qualitative objectives

based on 

customer

needs?

 Are significant

processes/products

statistically

managed?

 Is

 quantitative/

qualitative process/

product data

being

collected?







CMMI

Level 4

Determine an understanding of the 

 ability of the process to achieve 

 the quantitative objectives.

Determine objectives for statistical

 control.

Identify and measure the sub-

 process determined to be under

 statistical control.

Identify and measure process and

 product attributes important to 

 quality and process performance.

Identify causes for process variation.

Manage processes to attain statistical

 stability and predictability. 













.

CMMI

Level 4

Predict the ability of the process to

 achieve performance objectives

 using managed statistical data.

Institutionalize process

 performance baselines.

Take appropriate action when 

 desired quantitative and process/

  product performance objectives

 are not being met.

 



















 

EIA 859

Principle 8

Recognize the need to continuously

 improve the quality of data resources.

Establish and maintain a metric 

 process and reporting strategy.

Establish the necessary tools and 

 infrastructure to support the process

 and assess the results.

Monitor the quality of data to

 improve data and processes.













CMMI Level 5





		Continuously improving performance

		Incremental improvement

		Technological improvement



Level 5

Optimizing





















Comparing CMMI Level 5 & EIA 859





YES



YES

YES

YES

 Does

the process

include continuous

improvement

objectives?

 Does

the process

allow for tech

improvements?

 Is the process

optimized?

Does

the process

include a plan

for attaining

improvement

objectives?



Does 

the process

identify problems

and

 defects?





CMMI

Level5

Develop and maintain process/

 product improvement objectives.

Identify and implement tech-

 nelogical innovations for process/

 product improvements.

Manage process/product improve-

 ment deployment.

Measure results against objectives.

Identify and correct process/

 product defects.

 

















 

EIA 859

Principle 8

Recognize the need to continuously

 improve the quality of data

 resources.

Implement a strategy for on-going

 improvement.

Improve Data Management

 through a systematic and self-

 diagnostic process..

Identify objective evidence of 

 improvements.













Summary





EIA Standard 859



Industry Standard

 for 

Data Management

DRAFT

CMMI

Data Management



Level 1



Level 2



Level 3



Level 4



5

Level













Summary



		  CMMI is the measurement of organizational capability! 





		  CMMI can be utilized for Data Management process



development/improvement!



		  CMMI concepts are being included in EIA 859!





		  ?????????




































Purpose:  



The purpose of CMM Integration is to provide guidance for improving your organization’s processes and your ability to manage the development, acquisition, and maintenance of products or services.



CMM Integration places proven approaches into a structure that helps your organization appraise its organizational maturity or process area capability, establish priorities for improvements, and implement these improvements.







CMMI Models:  



The CMMI Product Suite contains and is produced from a framework that provides the ability to generate multiple models and associated training and appraisal materials.



These CMMI Models may reflect content from bodies of knowledge…



		  Systems Engineering  (CMMI-SE)



		  Software Engineering  (CMMI-SW)



		  Integrated Product and Process Development (CMMI-SE/SW/IPPD)









CMMI Models:  



Use of a CMMI Model can help set….



		  Process Improvement Objectives and Priorities,



		  Improve Processes, and



		  Provide guidance for ensuring stable, capable, and mature processes.





A selected CMMI Model can serve as a guide for improvements of organization processes.









Specific Goals

Generic Goals





Specific Practices

Generic Practices



CMMI Model Components:

Process Area 1

Process Area 3

Process Area 2

Capability Levels











































Capability Levels:

  

Consists of related specific and generic practices for a process area that can improve the organization’s processes associated with that process area.



Focus on growing the organizations ability to perform, control, and improve its performance in a process area.



Enable you to track, evaluate, and demonstrate your organization’s process as you improve processes associated with a process area.



Build on each other, providing a recommended order for approaching process improvement.











Capability Levels:

  

There are six (6) capability levels;



Level 0. Incomplete

Level 1. Performed

Level 2. Managed

Level 3. Defined

Level 4. Quantitatively Managed

Level 5. Optimizing











Capability Levels:

 

	Level 0.   Incomplete



	Level 1.  Performed



	Reaching capability level 1 for a process area is equivalent to saying you perform the process area, or more precisely, you are achieving the specific goals of the process area.



	Level 2.   Managed

 

	Reaching capability level 2 for a process area is like saying you manage your performance of the process area.



	That there is a plan for performing it, there are resources provided, responsibilities assigned, training on how to perform it, selected work products for performing the process area are controlled, etc.











Capability Levels:

  

	Level 3.  Defined





	Reaching capability level 3 for a process area assumes that there is an organizational standard process or processes that cover that process area that can be tailored to the specific need.



	There are two points to remember;



		Tailoring may result in making no changes to the standard process.

		Each process area covers multiple activities, some of which are repeatedly performed.













Capability Levels:

  

	Level 4.  Quantitatively Managed

	Level 5.  Optimizing





	Reaching capability level 4 or 5 for a process area is conceptually feasible but may not be economical except, perhaps, in situations where the product domain has been very stable for an extended period of time.











0: Incomplete

3:  Defined

2:  Managed

1:  Performed

An incomplete process that is either not performed for partially performed.  One or more of the specific goals of the process are not satisfied.

Characterized as a “Performed Process.”  a) Process that satisfies the specific goals for the process area.  b) Supports and enables the work needed to produce identified output work products using identified input work products.

Critical distinction between “incomplete” and “performed” is that a performed process satisfies all of the specific goals of the process area.

Characterized as a “Managed Process.” A performed process that is also planned and executed in accordance with policy, employs skilled people have adequate resources to product controlled outputs, involves relevant stakeholders; is monitored, controlled, and reviewed; and is evaluated for adherence to its process description.  

Critical distinction between a “performed” and “managed” is the extent to which the process is managed.

Characterized as a “Defined Process.” A defined process that is tailored form the organization’s tailoring guidelines, and contributes work products, measures, and other process-improvement information to the organizational process assets.

Critical distinction between a “managed” and “defined” is the scope of application of the process descriptions, standards, and procedures.











4: Quantitatively Managed

5:  Optimizing

Characterized as a “Quantitatively Managed Process.”  a)  Process that is controlled using statistical and other quantitative techniques.  b)  Quantitative objectives for quality and process performance are established and used as criteria in managing the process.  c)  The quality and process performance are understood in statistical terms and are managed throughout the life of the process.

Critical distinction between “Defined” and “Quantitatively” is the predictability of the process performance.  The term “Quantitatively Managed” implies using appropriate statistical and other quantitative techniques to manage the performance of one or more critical subprocesses of a process so that the future performance of the process can be predicted.  A “Defined Process” only provides qualitative predictability.

Characterized as a “Optimizing Process.” a)  A quantitatively managed process that is changed and adapted to meet relevant current and projected business objectives.  c) A process that focuses on continually improving the process performance through both incremental and innovative technological improvements.  c)  Process improvements that would address root causes of process variation and measurably improve the organization’s processes are identified, evaluated, and deployed as appropriate.

Critical distinction between a “Quantitatively” and “Optimizing” is that the optimizing process is continuously improved by addressing common causes of process variation.











Categories of CMMI Process Areas:

  

		Process Management





		Scope.  Process Management process areas contain the cross-project activities related to defining, planning, resourcing, deploying, implementing, monitoring, controlling, appraising, measuring, and improving processes.



		Process Areas.



		Organizational Process Focus (OPF)

		Organizational Process Definition (OPD)

		Organizational Training 

		Organizational Process Performance

		Organizational Innovation and Deployment













Categories of CMMI Process Areas:



		Project Management





		Scope.  Project Management process areas cover the project management activities related to planning, monitoring, and controlling the project.



		Process Areas.



		Project Planning

		Project Monitoring and Control

		Supplier Agreement Management

		Integrated Project Management for IPPD (or Integrated Project Management)

		Risk Management

		Integrated Teaming

		Quantitative Project Management













Categories of CMMI Process Areas:



		Engineering





		Scope.  Engineering process areas cover the development and maintenance activities that are shared across engineering disciplines (e.g., systems engineering and software engineering).



		Process Areas.



		Requirements Development

		Requirements Management

		Technical Solution

		Product Integration

		Verification

		Validation













Categories of CMMI Process Areas:



		Support





		Scope.  Support process areas cover the activities that support product development and maintenance.



		Process Areas.



		Configuration Management

		Process and Product Quality Assurance

		Measurement and Analysis

		Organizational Environment for Integration

		Decision Analysis and Resolution

		Causal Analysis and Resolution













Support



CONFIGURATION MANAGEMENT









Specific Goals

Generic Goals





Specific Practices

Generic Practices



Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Purpose:  



The purpose of Configuration Management (CM) is to establish and maintain the integrity of work products using…



		  Configuration Identification,



		  Configuration Control,



		  Configuration Status Accounting, and



		  Configuration Audits.









Process Areas:  The Configuration Management Process area involves the following:



		  Identifying the configuration of selected work products that compose the baselines at given points in time.



		  Controlling changes to configuration items.



		  Building or providing specifications to build work products from the configuration management system.



		  Maintaining the integrity of baselines.



		  Providing accurate status and current configuration data to developers, end users, and customers.









Work Products:



The work products placed under configuration management include…..



		  The products that are delivered to the customer,



		  Designated Internal work products,



		  Acquired products,



		  Tools, and



		  Other items that are used in creating and describing these work products.









Examples of Work Products:



		  Plans

		  Process Descriptions

		  Requirements

		  Design Data

		  Drawings

		  Product Specifications

		  Code

		  Compilers

		  Product Data Files

		  Product Technical Publications









Baselines:  Baselines provide a stable basis for continuing evolution of configuration items.



An example of a baseline is an approved description of a product that includes internally consistent versions of requirements, requirement traceability matrices, design, discipline-specific items, and end-user documentation.



Baselines are added to the configuration management system as they are developed.  Changes to baselines and the release of work products built from the configuration management system are systematically controlled and monitored via the configuration control, change management, and configuration auditing functions of configuration management.









Specific Goals

Generic Goals





Specific Practices

Generic Practices



Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Specific Goals:



SG 1:  Establish Baselines



Baselines of identified work products are established.



SG 2:  Track and Control Changes 



Changes to the work products under configuration management are tracked and controlled.



SG 3:  Establish Integrity 



Integrity of baselines is established and maintained.









Specific Goals



Specific Practices

Generic Practices





Generic Goals

Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Generic Goals:



GG 1:  Achieve Specific Goals 



The process supports and enables achievement of the specific goals of the process area by transforming identifiable input work products to produce identifiable output work products.



GG 2:  Institutionalize a Manage Process 



The process is institutionalized as a managed process.



GG 3:  Institutionalize a Defined Process 



The process is institutionalized as a defined process.



GG 4:  Institutionalize a Quantitatively Managed Process 



The process is institutionalized as a quantitatively managed process.



GG 5:  Institutionalize an Optimizing Process 



The process is institutionalized as an optimizing process.









Specific Goals



Specific Practices

Generic Practices





Generic Goals

Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Specific Practices by Goal:  SG 1 “Establish Baselines”





SP 1.1-1:  Identify Configuration Items 



	Identify the configuration items, components, and related work products that will be placed under configuration management.



		  Subpractices…



		Select the configuration items and the work products that compose them based on documented criteria.



		Assign unique identifiers to configuration items.



		Specify the important characteristics of each configuration item.



		Specify when each configuration item is placed under configuration management.



		Identify the owner responsible for each configuration item.











SP 1.2-1:  Establish a Configuration Management System  



	Establish and maintain a configuration management and change management system for controlling work products.



		  Subpractices…



		Establish a mechanism to manage multiple control levels of CM.

		Store and retrieve configuration items in CM system.

		Share and transfer CIs between control levels within the CM system.

		Store and recover archived versions of CIs.

		Store, update, and retrieve CM records.

		Create CM reports from the CM system.

		Preserve the contents of the CM system.

		Revise the CM structure as necessary.









SP 1.3-1:  Create or Release Baselines  



	Create or release baselines for internal use and for delivery to the customer.



		  Subpractices…



		Obtain authorization form the CCB before creating or releasing baselines of configuration items.



		Create or release baselines only from CIs in the CM system.



		Document the set of CIs that are contained in a baseline.



		Make the current set of baselines readily available.









Specific Practices by Goal:  SG 2 “Track and Control Changes”





SP 2.1-1:  Track Change Requests 



	Track change requests (CRs) for the configuration items.



		  Subpractices…



		Initiate and record change requests in the change request database.



		Analyze the impact of changes and fixes proposed in the CR.



		Review CRs that will be addressed in the next baseline with those who will be affected by the changes and get their agreement.



		Track the status of CRs to closure









SP 2.2-1:  Control Configuration Items



	Control changes to the configuration items (CIs)



		  Subpractices…



		Control changes to CIS throughout the life of the product.



		Obtain appropriate authorization before changed CIs are entered into the CM system.



		Check in and check out CIs from the CM system for incorporation of changes in a manner that maintains the correctness and integrity of the CIs.



		Perform reviews to ensure that changes have not caused unintended effects on the baseline.



		Record changes to CIs and the reasons for the changes as appropriate.









Specific Practices by Goal:  SG 3 “Establish Integrity”





SP 3.1-1:  Establish Configuration Management Records 



	Establish and maintain records describing configuration items.



		  Subpractices…



		Record CM actions in sufficient detail so the content and status of each CI is known and previous versions can be recovered.



		Ensure the relevant stakeholders have access to and knowledge of the configuration status of the CIs.



		Specify the latest version of the baselines.



		Identify the version of CIs that constitute a particular baseline.



		Describe the differences between successive baselines.



		Revise the status and history of each CI as necessary.









SP 3.2-1:  Perform Configuration Audits 



	Perform configuration audits to maintain integrity of the configuration baselines.



		  Subpractices…



		Assess the integrity of the baselines.



		Confirm that the configuration records correctly identify the configuration of the CIs.



		Review the structure and integrity of the items in the CM system.



		Confirm the completeness and correctness of the items in the CM system.



		Confirm compliance with applicable CM standards & procedures.



		Track action items form the audit to closure.











Specific Goals



Specific Practices



Generic Practices



Generic Goals

Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Generic Practices by Goal:  GG 1 “Achieve Specific Goals”





GP 1.1:  Perform Base Practices 



	Perform the base practices of the configuration management process to develop work products and provide services to achieve the specific goals of the process area.









Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Commitment to Perform)



GP 2.1:  Establish an Organizational Policy 



	Establish and maintain an organizational policy for planning and performing the configuration management process.



(Ability to Perform)



GP 2.2:  Plan the Process



	Establish and maintain the plan for performing the configuration management process.





(Continued)







Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



GP 2.3:  Provide Resources



	Provide adequate resources for performing the configuration management process, developing the work products, and providing the services of the process.



GP 2.4:  Assign Responsibility



	Assign responsibility and authority for performing the process, developing the work products, and providing the services of the CM process.



GP 2.5:  Train People



	Train the people performing or supporting the CM process as needed.



(Continued)







Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Directing Implementation)



GP 2.6:  Manage Configurations



	Place designated work products of the CM process under appropriate levels of configuration management.



GP 2.7:  Identify and involve Relevant Stakeholders



	Identify and involve the relevant stakeholders of the CM process as planned.



GP 2.8:  Monitor and Control the Process



	Monitor and control the CM process against the plan for performing the process and take appropriate corrective actions.



(Continued)







Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Verifying Implementation)



GP 2.9:  Objectively Evaluate Adherence



	Objectively evaluate adherence of the CM process against its process description, standards, and procedures, and address noncompliance.



GP 2.10:  Review Status with Higher Level Management



	Review the activities, status, and results of the CM process with higher level management and resolve issues.







Generic Practices by Goal:  GG3 “Institutionalized a Defined Process”



(Ability to Perform)



GP 3.1:  Establish a Defined Process



	Establish and maintain the description of a defined CM process.



(Directing Implementation)



GP 3.2:  Collect Improvement Information



	Collect work products, measures, measurement results, and improvement information derived form planning and performing the CM process to support the future use and improvement of the organization’s processes and process assets.







Generic Practices by Goal:  GG4 “Institutionalized a Quantitatively Managed 				Process”



GP 4.1:  Establish Quantitative Objectives for the Process



	Establish and maintain quantitative objectives for the CM process that address quality and process performance based on customer needs and business objectives.



GP 4.2:  Stabilize Subprocess Performance



	Stabilize the performance of one or more subprocesses to determine the ability of the CM process to achieve the established quantitative quality and process-performance objectives.







Generic Practices by Goal:  GG5 “Institutionalize an Optimizing Process”



GP 5.1:  Ensure Continuous Process Improvement



	Ensure continuous improvement of the CM process in fulfilling the relevant business objectives of the organization.



GP 5.2:  Correct Root Causes or Problems



	Identify and correct the root causes of defects and other problems in the configuration management process.
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Agenda

		Address the role of Data Management in the CMM/CMMI

		Assess CMMI guidance  for DM

		Identify Missing Links 

		Share the DM Maturity Model









DM in the CMMI

		Under project Management, Project Planning

		Description and definition of DM

		Data Requirements 

		Data Content

		Data Collection

		Data Cost

		Typical work products

		Sub-practices









Plan for Data Management

		Various forms of documentation

		Administrative, engineering, CM, financial, logistics, quality, safety, manufacturing, and procurement

		Various formats

		Deliverables or non-deliverable

		Distribution forms (physical or electronic)



SP 2.3-1  Plan for Data Management

Plan for the management of project data.







Description/Definition of DM

		CMMI does not really define DM

		Functionally described, rather than defined

		Data is described in terms of “documentation”









Data Content

		Forms

		Media

		“Deliverability”

		Distribution









Data Requirements

		Established for the project 

		For data items, content, and form

		Based on a common or standard set of “data requirements”

		“Uniform content and format requirements for data items facilitate understanding of data content and help with consistent management of the data resources”.  









Data Collection & Costs

		Reason should be clear

		Task includes analysis and verification applies to 

		project deliverables and non-deliverables

		Contract deliverables and non-contract data requirements

		customer-supplied data

		Stipulates understanding of how data will be used, prior to collection

		Data is costly, and should be collected only when needed









Typical Work Products

		DM Plan

		Master List of managed data

		Data content and formal description

		Data requirements lists

		Privacy requirements

		Security requirements

		Mechanism for data retrieval, repro, and distribution

		Schedule for collection of project data

		Listing of project data to be collected









Sub-Practices



		Establish requirements and procedures to ensure privacy and security of the data

		Procedures must be established to identify who has access to what data as well as when they have access to the data

		Establish a mechanism to archive data and to access archived data

		Understandable form or represented as originally generated

		Determine the project data to be identified, collected, and distributed.









Assessment	

		Rudimentary, but complete

		Functionally-oriented

		Evolved thinking

		DM is basically interwoven all over the CMMI

		A clear, concise definition of DM would be of great value to all CMMI users

















Transferring CMMI Guidance 

to the Implementation Level







What can Maturity Models Measure?

     Both the quantitative and qualitative aspects of success



Quantitative Factors



Planning

Tracking

Measurement

Quality Goals

Documented Processes

Peer Reviews

Allocation of Dedicated Resources

Qualitative Factors



Leadership

Vision

Communication

Decision making

Collaboration

Integration of Processes & Disciplines

Quantitative is Measured, Qualitative is Acknowledged 







Establishing Value 

Step One:  Measurement Criteria

		Cost - acquisition and life cycle (investment potential)

		Price - against risk and investment (return)

		Re-use - with metadata and characterization (leverage factor)

		Measurable consistency - from project to project (data integrity)

		Evolving - quality decision data (KM or collaborative quality, use, and outcome)







Key:  Establishing & calculating visible, measurable worth 

for effort and assets expended, saved, re-used







Establishing Value 

Step Two:  Maturity Model





The three essential macro states of  DM maturity



Initial

Transitional

Excellence

Manual,

inconsistent

methods that

are not repeatable

(Asset Ignorance)

Course corrections

that are applied in

certain cases, over time



Methods improve and

gain consistency with

understanding & use

(Asset Recognition)

Improvements are

predictable, proven, and

intentionally created



Repeatable methods

create opportunities for

efficiencies & economies

of scale

(Asset Use)

TIME, TECHNOLOGY, UNDERSTANDING & QUALITY







The Data Management Maturity Model



Almost complete certainly of results is achieved

Reliability and predictability of results is 

significantly improved; e.g. six sigma vs

three sigma

Good quality results within expected tolerances

most of the time; poorest individual performers 

improve towards best performers; more leverage

achieved for best performers

Variable quality with some predictability; best 

individual performers assigned to business critical

projects to reduce risk and improve results

Organization depends entirely upon individuals; 

little or no corporate visibility into DM cost or 

performance; variable quality, low results 

predictability, little to no repeatability.  

TIME, TECHNOLOGY, UNDERSTANDING & QUALITY

Quality, Predictability of Results





			Maturity Levels 1-5


			Process Performance


			Technology Support


			Quality, Predictability of Results


			Value Determination


			Comments









			5 – Fully Optimized



Data support  success rate is 100%


			Processes are almost entirely automated


			Data mining, expert systems, knowledge management are enabled and employed routinely


			


			


			





			4 – Predictable Risk



Ability to routinely reduce uncertainty and data-related risk



3 – Corporate Competency



Capabilities are institutionalized within organization, enabled by mature technology


			Statistically stable processes routinely measured against industry standard performance metrics



Standard, consistent,   statistically capable measurable processes, performance metrics begin to evolve


			Automation and background performance of processes, risks; automated decision support services



Integrated technology designed to enable emerging best practices, technology suppliers are partners in defining how technology accomplishes best results


			


			


			





			2 – Managed



Standardized tasks and roles, introduction of advanced technology begins


			Individuals develop processes that work for them; not yet institutionalized across individuals or location.


			Unintegrated point solutions designed for specific tasks and individuals spent much time figuring out how to integrate processes and technology to accomplish results


			


			


			





			1 – Baseline



Capable people and heroic efforts


			No defined processes.



Individual performers may follow a different process or pathway each time


			General purpose tools: Excel, Access, or none at all.  DM is a project function and not a corporate function


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			












Value Determination Factors

5  Fully Optimized





4  Predictable Risk



3  Corporate Competency



2  Managed





1  Baseline

Model Level

Value Determination Characteristics

Obvious value for services received; risk reduced,

	unnecessary costs avoided, clear best practices & sector leadership



Lower ROI in investments in DM are accepted in exchange for reduced risks



Measurable, able to recognize costs and benefits, perform cost/benefits analyses, maximize ROI, good results faster, better trained workforce



Anecdotal, based on individual performers’ capabilities and specific memorable events



Subjective, gut feel for performance, benefit, costs, and value received

Gains:  Consistency, Repeatability, Cost & Business Model Awareness











Summary

		Maturity Models have potential for success

		To be successful, they must be understood at  - and mapped to - the application level of the enterprise processes

		DM and CM have the capability to integrate their areas of expertise to address most organizational challenges, as they touch the enterprise everywhere

		DM is making a contribution to the CMM/CMMI 

		Discussion:  How can we improve and leverage the CMMI opportunity to benefit DM, CM, and our organizations?
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Agenda

		Background Problem Statement

		Why a “principles-based” approach? 

		Challenges 

		Business case for “doing better”

		EIA-859

		Content

		Status

		Where do we go from here?

		Questions & Feedback



Background, History, Present, & Future





Background Problem Statement





Changing Environment



1950								 2000+

Logistics Support

DLA, DoD Depots & IMAs…………..……..Mix of  Government and Contractor Logistics Support

Transaction-based…………..……………………………………………………..Performance-based

Business Relationships

Vertical Integration……………………………………………...Trust-Based Relationships

Design Responsibility

DoD Design Bureaus………………………………………….…..Industry Design Teams

Standards Development & Implementation

Mil-Specs, Mil-Stds…………….……….……...…………..………………..Commercial Standards

Acquisition Cycle

12 - 15 years……………...……………………………………………2 - 5 years

Weapon System Life Cycle

20 years……………………………………………..…………………..50+ years

Computer Systems Development Cycle

NA…………………………………………………………….……….18 - 24 Months

Commercial Systems Life Cycle

10 - 15 years…………………………………………………….……….2 - 5 Years



Slide Intro:

We’re all well aware that the Weapon System Acquisition Environment has undergone some dramatic changes since the 1950s and continues to evolve…

Animation effects:

Each mouse click will reveal a new discussion point (e.g., Business Relationships, Design Responsibility…….) 



Transition to next slide:

The following series of slides are intended to place the effects of these changes in the context of Configuration Management.







		Library functions, skills

		Archiving, filing, distributing, copying

		Contract management support

		Data Rights, Proprietary Data

		Data pricing, marking, ordering



Maintaining & tracking document deliverables

		Data Calls to functional areas

		A provider of Documents - not Information

		Part of - or not part of - Configuration Management?



Data Management Yesterday



A clerical, administrative, inconsistently-practiced adjunct to CM





Generally ...

		Misunderstood, antiquated

		Practiced inconsistently

		Poorly staffed, or not staffed at all



“Absorbed” poorly into Information Technology

		In need of guidance, standards

		An untapped resource for trading partners

		Experience, expertise that are not applied, leveraged, understood 

		Due to staffing, downsizing, confusion: no longer present for duty

		No standardized practice - no current training



Current Status of the DM Practice





Yesteryear’s Environment

Data Storage and Transfer



Tradesman

QA Auditor

DoD Inspector

CM Manager/

Data Manager

Weapon System

Acquisition Process













SOW

System-Spec

Mil-Specs

Mil-Stds



Build it in

accordance

with the 

government

design.



ABC, Inc.











ABC, Inc.

System

Design

Mil-Specs

Mil-Stds

System-Spec

SOW























Animation effects:

Each mouse click will reveal a new discussion point.  Some animation is automatic and not initiated by a mouse click - you’ll need to try this out and we can adjust as necessary.

Main points:  

		Government provided prescriptive direction for systems

		Each step in the process produces technical information (some of which is CM data)

		Data is transferred between/among activities manually in a paper-based environment





Transition to next slide:

After a 12 to 15 year development cycle,…………..

















Yesteryear’s Environment, cont.

Data Environment:

Paper-based

12 - 15 year

development cycle

Weapon System

Site A

Data

Site B

Data

Site C

Data

Weapon System

Acquisition Process

=

?

=

?



Intro:

……….the acquisition process produces the end item and a lot of technical data. 



Main points:

In this paper-based data environment there is always a question about whether the information in the various data repositories is consistent.



Transition to next slide:

 Now let’s take a look at the process in today’s environment.













Today’s Environment

2 - 5 year

development cycle



System

Design

ABC, Inc

XYZ Co.

R&E, Inc.

Weapon System

Acquisition Process

Digital Data Environment

Web Access











SOO

KPP 1

KPP 2

KPP 3

KPP 4



Build a system

 that can meet

 these KPPs.



ABC, Inc.



Virtual Co., Inc.

















Animation effects: THIS SLIDE IS NOT YET COMPLETE 

Each mouse click will reveal a new discussion point.  Some animation is automatic and not initiated by a mouse click - you’ll need to try this out and we can adjust as necessary.

Main points:  

		Government now relying on contractors to design/support systems - DoD provides Key performance parameters - not designs

		Each step in the process still produces technical information (some of which is CM data)

		Data is rapidly transferred between/among activities in a digital environment







Transition to next slide:

After a 2 to 5 year development cycle,…………..







Impact of Acquisition Reform

		Cancellation of MIL-STDs & Specs; 

contracts without MIL references

		Government asking how 

industry intends to implement CM

		Focus of government 

configuration control on 

performance requirements

		Contractor responsible for design solution 

		Government oversight based on process adequacy

		Allocation of more logistic support responsibility to contractor

















Traditional DM



Data Call



Data Mgmt









Procurement Need



Acq Strategy

Data Mgr



Functional Area

Data Requirements



Data Requirements

Review

Board











Data

Review



Data

Delivery



Data 

Development

Contractor



Contract

Award



Data Manager Certification











Data

Acceptance



Data Entry

into Gov’t

System

Data Mgr



Data

Use



Data Disposal









Contractor

Data Mgr

Data     Mgr

Data Mgr

		 Dedicated and experienced Data Manager

		 Assumed all contract required data is delivered

		 Philosophy was “Buy Everything!”

		 Heavy government  DM  activity - little contractor

   activity





Legend:



Government Activities



Contractor Activities











Evolving DM Model

Slide 8 from CH resource set

Procurement

Need

Data

Disposal

Acquisition Plan

Sustainment Plan

 

Data Strategy

Concept of

Operations

Risk Analysis

Data

Requirements

Functional

Support

Templates

Functional

Requirements

Authentication

Process

Contract

Award

Retention by

Buyer

Access by

Buyer

Legend

Buyer Activities



Supplier Activities



New Activities



Joint Activities

Query

Response

Continuous

Review &

Acceptance?

Delivery

Review

Acceptance

Data

Development

Data Storage and Archiving











Motivations to Reinvent DM

Time is Right to Re-look at Data Management

World Has Entered the Information Age

		DoD and Industry Data Management Left Behind in a “Paper World”

		New Technologies Offer Great Opportunities to Reduce Cost and Improve Efficiency

		People Ready For Change

		We All Complain About What’s Wrong 

		We Now Have A Chance to Make it Right

		Maybe sustainment should have been the goal, all along?

		Data is now the most costly item of all?







Transition to Industry Standards

MIL-STD-973

Configuration Mgt

MIL-STD-2549

CM Data Exchange

DoD 5010.12-M 

Acq & Mgt. Tech Data

DoD Mandates

Industry Practices

Based on Sound Principles

ANSI/EIA-649

EIA-836

EIA-859

Broader applicability to include the commercial sector

Leverage the latest information technologies and system, e.g., XML 

Continue “harmonization” efforts with related programs, e.g, electronic data interchange, STEP, etc.  

CM/DM = configuration management/data management



Evolve

CM/DM

 Standards











Why Is a Consensus Standard for Data Management Needed?

		Data costs a lot

		Can’t find data when we need it

		Nobody thinks we do a good job of procuring and managing data

		A lot has changed

		Do not have a contemporary source of sound principles and best practices that address digital data













EIA 859 Objectives

		Couple data strategies to enterprise business strategies and make them requirements-based

		Shift from delivery to access

		Move DM into a performance-based environment

		Professionalize the field

		Connect (acquisition) data management with IT data management







Building the Business Case





Business Case

		Purpose – understand return on investment in data management standard(s)

		Assumptions

		Technology is a given

		Motivations for having standard(s) are

		Articulate effective and efficient data management behaviors in current and “near future” environment

		Reap scale effects from multiple trading partner adoption

		Business case needs to address both motivations







Observation

		Data is a valuable and costly corporate asset for any enterprise.

		The effectiveness of an enterprise increases with improved quality and use of data. 

		DM includes the management of data, data products, and data views.

		. . .



		Principles themselves do not determine economic return on data management



Principles





Behavior Has Economic Consequences

		Data products and views are identified so that their requirements and attributes can be controlled.  

		Assign unique identifiers to distinguish items from similar or related data products.

		Identify documents sufficiently to permit retrieval of the desired data product.

		. . .



		Principles themselves do not determine economic return on data management

		Behaviors, extent to which they are consistent with enablers, determine economic consequences

		Hence, will measure effects of DM behaviors



Principles

Enablers





Measuring - an Example Task

Identify documents sufficiently to permit retrieval of the desired data products





			DM



Model


			I



Initial






			II



Transition


			III



Advanced



(Consensus standards-based)





			Description


			May be identified at time of creation. No indexing system available to aid retrieval or record inventory


			Identification sufficient to permit retrieval within some local settings.  


			Data are routinely identified for retrieval; easily retrievable across trading partner interfaces





			Representative retrieval success rate (in xx hours)


			18%


			30-50%


			99%










Creating a DM Capability Model

		Will need similar description triads for each enabler/sub-enabler

		When complete, amounts to DM capability model

		Associated success rates are inputs to analysis







			DM



Model


			I



Initial






			II



Transition


			III



Advanced



(Consensus Standards-based)





			Description


			May be identified at time of creation. No indexing system available to aid retrieval or record inventory


			Identification sufficient to permit retrieval within some local settings.  


			Data are routinely identified for retrieval; easily retrievable across trading partner interfaces





			Representative retrieval success rate (in xx hours)


			20%


			30-50%


			99%










Overview

		Purpose -- state business case for investing in data management standard

		Assumptions

		Technology is a given

		Motivations for having a standard are

		Articulate effective and efficient data management behaviors in current and “near future” environment

		Reap scale effects from multiple trading partner adoption

		Business case needs to address both motivations





Today’s presentation addresses preliminary model related to this motivation.





Basic Concept

Main Data Store

Quality

Filter



Cumulative Earned Revenue

Use or application rate





Basic Concept

Main Data Store

Quality

Filter



Cumulative Earned Revenue

Use or application rate

Amount willing to buy

Amount willing to produce

Price

Amount of data





Basic Concept

Main Data Store

Quality

Filter



Cumulative Earned Revenue

Use or application rate



Somebody else’s Earned Revenue

Protection “leakage” rate





Basic Concept

Main Data Store

Quality

Filter

Lost Data

Loss rate



Cumulative Earned Revenue

Use or application rate



Somebody else’s Earned Revenue

Proprietary data loss rate

Protection “leakage” rate





Basic Concept

Main Data Store

Quality

Filter

Lost Data

Obsolete Data

Loss rate

Obsolescence rate



Cumulative Earned Revenue

Use or application rate



Somebody else’s Earned Revenue

Proprietary data loss rate

Protection “leakage” rate





Basic Concept

Main Data Store

Quality

Filter

Lost Data

Obsolete Data

Unreadable Data

Loss rate

Obsolescence rate

Format Obsolescence rate



Cumulative Earned Revenue

Use or application rate



Somebody else’s Earned Revenue

Proprietary data loss rate

Protection “leakage” rate





Basic Concept

Main Data Store

Quality

Filter

Lost Data

Obsolete Data

Unreadable Data

Unretrievable Data

Loss rate

Obsolescence rate

Format Obsolescence rate

Meta-data degrade rate



Cumulative Earned Revenue

Use or application rate



Somebody Else’s Earned Revenue

Proprietary data loss rate

Protection “leakage” rate

Poor or Effective DM has measurable consequences







“I-think” model logic flow





Why a “principles-based” approach?





Two Choices with Standards

		Work on a “core” standard

		What everybody can agree on

		Tends to be relatively fast, small, successful

		Work on a comprehensive standard

		What everybody might need

		Tends to be slow,  large, unsuccessful



Trading Partner A’s requirements

Trading partner B’s requirements

Trading partner C’s requirements

Core standard

Comprehensive standard











EIA-859 Is a “Core” Standard

		Appropriate for commercial standard

		Focus on subset that everybody needs and can agree on

		(Hopefully) well written and clear

		Naturally, does not cover everything any particular firm or government agency might need



Trading Partner A’s requirements

Trading partner B’s requirements

Trading partner C’s requirements

Core standard

Comprehensive standard











Vision Statement for EIA-859

 Industry Consensus Standard for DM

The concise guide for the data management community of practice

An industry consensus document for trading partners 

Principles and processes for the management of data 

Best practices for DM

Target: Available for balloting 2003











Purpose and Scope

		Purpose

		Guide to acquire and manage data across product and data life-cycles

		Enable sharing of data among trading partners



… in a performance-based

    digital environment



		Scope

		Common principles

		Related enablers

		Key practices

		Application templates



Trading Partner A’s requirements

Trading partner B’s requirements

Trading partner C’s requirements

Core standard

Comprehensive standard











EIA-859 Structure & Content

		Nine principles

		Fundamental truth statements for consistent DM

		Associated enablers

		Implementers for the principles 

		“If…then” statements

		Key Practices

		Suggested guidelines, in the absence of existing organizational processes or practices

		Application Templates

		Intended to guide the DM practitioner 







DM Definition

Data management is the structured processes and 

systems that plan for, acquire, and maintain data, 

consistent with requirements, throughout the 

data life cycle.  





EIA-859 Data Management Principles

Define the organizationally relevant scope of Data Management

Plan for, acquire, and provide data responsive to customer requirements.

Develop DM processes to fit the context and business environment in which they will be performed.

Identify data products and views so that their requirements and attributes can be controlled.

Control data, repositories, data products, data views, and metadata using approved change control processes.

Establish and maintain an identification process for intellectual property, proprietary, and competition-sensitive data.

Retain data commensurate with value to the organization.

Continuously improve data management.

Effectively integrate Data Management with Knowledge Management. 











EIA-859 Top-Level Principles

Define the

organizationally

relevant scope 

of DM

Plan for, acquire,

and provide data

responsive to 

customer

 requirements

Develop 

DM processes

to fit the 

context and 

business

environment in

which they 

will be performed.





Identify products, views, and related elements and structures so that their requirements and attributes can be controlled

Control data, 

repositories, data

products, data views,

and metadata using

approved change control processes

Establish and maintain an

identification process for

intellectual property, 

proprietary, and competition-

sensitive data

Retain data commensurate

with its value to the 

organization

Continuously

improve data

management

Effectively integrate

DM with KM

Methods

Provide Stewardship for Data

Feedback

Elements of the Standard:

Principles

Enablers

Sub-enablers

Key Practices

Application Templates







Life Cycle Flows and Process:  Principle 5:  EIA-859, Enabler 5.1.1

Place data

under control





Key Practices

		  Consider which data requires control and at what level control is needed

		  Evaluate control decisions as program needs and requirements evolve

		  Apply the correct amount of control over data at the appropriate time

		  Assemble decision data for the configuration control board

		  Develop concise estimates of change impact and implications for CCB



Enabler 5.1.1:  Establish a consistent change control process.  

Determine

change impact

and provide 

impact assessment

Conduct review

with reviewers

and provide 

comments

Identify need

for change

and generate

change request

Place data

under control

Act on the 

CCB decision 

Convene

change control

board and

consider change

with comments

and impact

assessment

Assemble

change control

package

Close change

request & update

status accounting

data base

Schedule

the change

and notify 

affected parties

Notify parties

of approval

or disapproval



Control data, 

repositories, data

products, data views,

and metadata using

approved change 

control processes





Example Template

Principle 6 - Management of data rights for intellectual property, 

proprietary data, and competition sensitive data is integral to DM.

	Enabler 6-1:  Establish and maintain an identification process to 

	include identification conventions for IP, proprietary, and competition-

	sensitive data.

		What is the data source?







Vendor

Subcontractor

Trading Partner

Internally Developed

		Is the data to be delivered?



		What is the delivery mechanism?





 Hard copy

Digital

Media





(continued, 1)

		Who is authorized to use the data and for what purpose?

		Are protection obligations and requirements determined?

		Are identification mechanisms/methods defined for each type



of data?

		Is a patent required or applicable?



	If so, tag for patent application or verify existing patent.

		Is a copyright required or applicable?



	If so, tag for copyright application or verify existing patent.

		Is export required?



	If so, ensure export compliance requirements have been 

	established and met.

		Are tracking mechanism/methods established for the following?











Requirements			Identification

Approvals			Location

Delivery			Electronic posting

Distribution			Metadata











(continued, 2)

		Are marking requirements established?



	If so, ensure that data is properly marked.

		Are user data access needs and requirements established?



	If so, ensure that definitions and granted access levels meet user needs.

		Are user authorities (read/write access) granted?

		Is access security valid?



Purpose of the templates is to guide and assist the DM

practitioner in applying the EIA-859 principles - and 

to map DM principles to organizational business 

practices and expectations.





Challenges





Data Management “Solution”:

Three Primary Areas -  Principles, Practices, and Training

Principles

Practices

Training

		 Basic tenets and values

		 General





		 Implementation specifics

		 Organization-specific



Basic and Advanced

(PM and Practitioner)





Data Management “Solution,” continued

 Three Primary Areas -  Principles, Practices, and Training



Principles

Practices

Training

		 Basic tenets and values

		 General





		 Implementation specifics

		 Some are organizational- specific



Basic and Advanced

(PM and Practitioner)

Templates

EIA 859





Data Management “Solution,” continued

 Three Primary Areas -  Principles, Practices, and Training



Principles

Practices

Training

		 Basic tenets and values

		 General





		 Implementation specifics

		 Some are organizational- specific



Basic and Advanced

(PM and Practitioner)

Templates

EIA 859

DoD 5010.12-M

DoD 4140.1-R

Industry implementation guides

FAR

DFARS

Service-specific instructions

UDEF and EIA 927, EIA 836

		 Partially obsolete

		 Partially in conflict

		 Missing elements

		 Potential solutions







Data Management “Solution,” continued

 Three Primary Areas -  Principles, Practices, and Training



Principles

Practices

Training

		 Basic tenets and values

		 General





		 Implementation specifics

		 Some are organization- specific



Basic and Advanced

(PM and Practitioner)

Templates

EIA 859

DoD 5010.12-M

DoD 4140.1-R

Industry implementation guides

FAR

DFARS

Service-specific instructions

UDEF and EIA 927, EIA 836

		 5010.12-M new draft

		 New DFAR, FAR

		 Service SPI’s

		 Emerging standards



Key Practices

Best Practices

Career Field (DAU)

Colleges and Universities





Data Management “Solution,” continued

 Three Primary Areas -  Principles, Practices, and Training



Principles

Practices

Training

		 Basic tenets and values

		 General





		 Implementation specifics

		 Some are organization- specific



Basic and Advanced

(PM and Practitioner)

Templates

EIA 859

DoD 5010.12-M

DoD 4140.1-R

Industry implementation guides

FAR

DFARS

Service-specific instructions

UDEF and EIA 927, EIA 836



Complete solution addresses all three

TBD

Key Practices

Best Practices





Other Work Areas, cont.

		DoD 5010.12M

		In final coordination

		DoD data strategy

		EIA-859 articulates general principles of DM

		DoD 5010.12M provides mechanics—how to order given a decision to order data

		Gap in the middle: do not have contemporary DoD data management strategy

		Appears to be wide variety of essentially ad-hoc practices underway, particularly with regard to drawings and other technical data. Some of these may be best practices but do not know.

		For certain no longer routinely acquiring data essential to logistics optimization, supply chain integration (e.g., failure modes, failure rates, demand rates, sources and methods of repair). Do not have good understanding of extent to which this is or is not a problem

		Lack consistent sense of when to order data, what data to order, when to provide for access rather than delivery, when to put in place contingent provisions

		Situation closely related to current “chaotic” approaches to integrated digital environments (IDEs)

		May be worth while, given anticipated success of EIA 859, to turn attention to creation of DoD DM strategy

		Probably not a prescriptive – must do – strategy; do need flexibility

		Envision document that characterizes environment, better and best practices, what should be done at program management level and what at enterprise level – a new governance model







Where do we go from here?





Forward Initiatives

		859 Handbook

		DM Maturity/Capability Model

		DM BoK

		Training, Certification

		Other institutionalization pathways







Summary

		Business case established

		Principles in place

		Handbook, community of practice, body of knowledge are emerging/planned

		Incorporation, institutionalization need is recognized

		Ancillary issues in DM are surfaced for resolution



The challenges are recognized and defined.

Can solutions be far behind?





Your Questions and Feedback?
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Beyond EIA-859:

The Next Five Years for Data Management

Institutionalizing the New DM

NDIA Technical Information Division

Configuration Data Management Symposium

Data Management Panel

New Orleans, LA - August 2003









What’s it going to take?

		Solid Foundation

		Essential Elements

		Complete Solution

		Phasing, Transition

		Maturity Measures of Effectiveness

		Maturity Assessment















859

Outreach and 

Communications

DM Handbook

Training

Body of

Knowledge

Standards

Harmonization

Stepwise

Solution

Community

of Practice

Community

of Interest

Elements of the Solution







Solid Foundation	

		New Expertise

		Evolved Range and Roles

		New Methods

		Practitioner Consistency

		Business Relevancy

		Training 

		Organizational Recognition









The Big Picture

Overall DM Solution Space

Enterprise Development DM Five Year Plan

      859            859 Handbook		 Training           DMBoK	



Netcentricity

Integrated Digital/Data Environments

Knowledge-Managed Environments

Characteristics of DM FYP:

Building a strong foundation 

Creating the methods

Training the DM practitioner for the future







Stepwise Solution

EIA-859

HDBK

859

Formalized

DM Body of

Knowledge

Data

Processes

Stds









Essential Elements

		EIA-Standard-859



Includes training, outreach, institutionalization

		DM Handbook

		DMBoK

		DM COI/COP

		Standards Harmonization













EIA-859

		Linchpin of the overall strategy

		Provides principle-based view of DM

		Takes the principles down to the “how-to” level with templates, process flows, key practices

		Sets the stage for the DM Handbook



859

859







859 Status		

		Final Review 

		Preparation of standard materials for submittal



Review, Edit, Balloting

		Principles, Enablers, Appendices are Complete



Training and Outreach is Scheduled and Underway







What’s Next for 859?

		Review and comment phase

		Incorporation, adjudication, consideration of comments

		ANSI status



Application will be made by GEIA following successful balloting







Complete Solution





859

Outreach and 

Communications

DM Handbook

Training

Body of

Knowledge

Standards

Harmonization

Stepwise

Solution

Community

of Practice

Community

of Interest







EIA 859 outreach and communications

DM Handbook

EIA 859

Training and Certification

GFY

03                04               05                06                07

Prep

Ballot

Brfs, canned video

Scope and frame

Research & Develop

Ballot/Publish

		 859 standard (familiarization)





		 859 handbook (distance learning)



Develop

Available

Design

Develop

Available

Continuous Maintenance

PEO/Syscom

Framework, capability  model

BOK development

Cert. process development

Standards harmonization

Training design & development

Available

Data Management Five Year Outlook

t-now

Continuous

DM-Body of Knowledge (DM-BOK)

Electronically-enabled

COP/COI formation

Link to GEIA fellowship

program

ANSI

Continuous Maintenance

Ballot/Publish

GEIA Eng. Bulletin DMB 6-10 update







DM Handbook	

		Applies the principles through development of appropriate and timely methods

		Captures implementation strategies and lessons learned

		Provides a reference for living, ongoing knowledge capture

		DM Handbook Initiation 



Seattle GEIA Conference = Kickoff

		Handbook Development



Methods

Consistency

Repeatability 

859

859







Training

		859 Standard (Familiarization)



Deeper institutionalization

Acceptance and professionalization of the practice

Builds momentum for the practitioner

Creates resonance in the organization

		859 Handbook (Distance Learning)



Provides accepted, successful methods 

Works across industry and government to create one voice 

Demonstrates proven approaches 

Overcomes barriers to education and training



Establishes the Rationale for a DM Body of Knowledge (BoK)

859







Community of Interest/Practice

		CM and DM probably have the oldest and most well established, existing communities of practice

		Efforts on this project should focus on enabling the existing DM community to the digital environment



Consistency, repeatability

Communication, boundaries 

859







About Communities of Practice	

		Natural part of organizational life and practice



Sometimes formalized, sometimes not

Flourish whether or not the organization recognizes them

		Effectiveness and health depends on voluntary engagement of the membership, leadership that emerges from within

		Ability to steward knowledge as a living process depends on certain measures of autonomy and informality

		The “cultivation” analogy 



Plants are cultivated or else they grow unmanaged

Healthy plants are encouraged, nurtured

Both approaches work – but the results are very different

Each results in the growth of a COP

		The objective is to create context for a COP









Potential

Coalescing

Maturing

Stewardship

Transformation

Time

Level of Energy

and Visibility

Developmental

Tensions

Discover/Imagine

Incubate/Deliver

Immediate Value

Focus/Expand

Ownership/

Openness

Let Go/

Live On

Stages of Community Development





Jagged blue line

represents the

level of energy

and commitment

that the community

typically generates

over time







Creating Context for a COP	

		Integrating like communities

		Giving them a voice in decisions

		Providing the membership with legitimacy



Ability to influence operating units

Developing internal processes to managing the value that is created through, in, and as a result of the Community of Practice

Impact of not creating context = unfulfilled potential for the COP/membership







Context Challenges



		Critical for overcoming geographical and organizational bounds

		Needed for channeling resources effectively

		Intentional cultivation avoids pitfalls 



“Spare time” only participation

Organized impact and full alignment on the topic

Influence-building on contingent and related organizations

		Context creates stronger COPs and better outcomes



Growth and Influence of Data Management is Facilitated







DM “People Capability Maturity Model”

		CMM = evolutionary roadmap for implementing vital practices across internal and external domains

		Contains essential elements of effective processes

		Professionalizes the field of DM

		Provides consistency, repeatability, and guidance on expected proficiencies for DM









“People” Capability Maturity Models:

The Structure of the People CMM





Organizational Capability

Maturity Levels

Process Areas

Process Area Goals

Practices

Institutionalization

Implementation

achieve

describe objectives

Model

Components

are contained in

result in

address

address







The Discovery and Improvement Process 







Developing Consistent

Practices and Processes

Applying 

Consistent

methods 

Factoring in 

Lessons learned







The Multi-Membership Learning Cycle

DM Has a Role in the Process, Too



Knowledge 

Capital Applied

		Problem solving



-Quality assurance

-Leveraging

Knowledge

Capital Stewarded

-Sharing

-Document

-Validating

Learning

Business Processes,

Work Groups, Teams

Communities 

of Practice







Value Outcomes	

		Connecting local pockets of expertise and isolated professionals

		Diagnosing and addressing recurring business challenges whose root causes cross team/organizational boundaries

		Analyzing knowledge-related uneven performance across units performing similar tasks/work to bring everyone up to the highest standard

		Linking and coordinating unconnected activities and initiatives that are addressing a similar knowledge domain









Creating Multiple Types of Value

		Short-term and long-term value

		Tangible and intangible value

		Strategy-implementing and strategy-making value









Value to Organizations

Ability to take advantage of emerging market opportunities









Ability to foresee technological developments

Ability to take risks with the backing of the community





Capacity to develop new strategic options

Strengthened quality assurance





Emergence of unplanned capabilities

Resources for implementing strategies





Knowledge-based alliances

Coordination, standardization, and synergies across units





Forum for “benchmarking” against rest of industry

More perspectives on problems





Capacity for knowledge-development projects

Improved quality of decisions





Increased retention of talent

Reduced time and costs





Authority with clients

Quick answers to questions

Benefits to the Organization

Ability to execute a strategic plan

Arena for problem solving





Develop Organizational Capabilities

Improve Business Outcomes





Long-Term Value

Short-Term Value













































Value to Community Members





Resources for implementing strategies









More meaningful participation





Strong sense of professional identity

Fun of being with colleagues





Increased marketability and employability

Confidence in one’s approach to problems





Enhanced professional reputation

Better able to contribute to team





Network for keeping abreast of a field

Access to expertise

Benefits to the Community

Forum for expanding skills and expertise

Help with challenges





Foster Professional Development

Improve Experience of Work





Long-Term Value

Short-Term Value







































Phasing, Transition

		Lexicons

		Processes

		Clear learning objectives

		Milestones

		Trust-based relationships

		Reaching across boundaries

		Consistent practices









DM-Body of Knowledge

		Assembles excellence in one area

		Drives the development, capture, and use of Best Practices in DM

		Acts as a repository of knowledge, experience, and expertise 

		Continues the formalization of DM across all areas where DM is key



Boundaries are removed

Linkages are created

Communities emerge, merge, find resonance

DM-BoK

Best Practices

Authoritative Basis for

DM Certification Process

859







EIA-859 Outreach and Communications

		Institutionalizes 859

		Provides support for principle-based DM

		Presents opportunities for learning at minimal cost, on individual time availability

		Gets the word out to the practitioner community

		Raises the profile of new DM

		Demonstrates ROI to management



859







Standards Harmonization

		Closely related GEIA standards (EIA 632, ANSI/EIA 649, EIA 836, EIA 927) and supporting bulletins

		Other important standards



Collaboration infrastructure services (e.g., enterprise workflow, document management)

Integration services (e.g., application and data integration)

Portal services (e.g., access and security, personalization)

…

Some of these now exist, some will emerge over time

859







Maturity Measures of Effectiveness

		End-states

		Expectations

		Outcomes

		Objectives

		Organizational Expectations

		Metrics









Maturity Assessment Methods

		Yardstick for measurement



Benchmark

		Pathway for continuous improvement



Objective/End-state

		Metrics



Positive

Negative

Organizational priorities







Establishing Value 

Step One:  Metrics

		Cost - acquisition and life cycle (investment potential)

		Price - against risk and investment (return)

		Re-use - with metadata and characterization (leverage factor)

		Measurable consistency - from project to project (data integrity)

		Evolving - quality decision data (KM or collaborative quality, use, and outcome)







Key:  Establishing & calculating worth for effort 

and assets expended, saved, re-used







Establishing Value 

Step Two:  Maturity Model





The three essential macro states of maturity



Initial

Transitional

Excellence

Manual,

inconsistent

methods that

are not repeatable

(Asset Ignorance)

Course corrections

that are applied in

certain cases, over time



Methods improve and

gain consistency with

understanding & use

(Asset Recognition)

Improvements are

predictable, proven, and

intentionally created



Repeatable methods

create opportunities for

efficiencies & economies

of scale

(Asset Use)

TIME, TECHNOLOGY, UNDERSTANDING & QUALITY











Almost complete certainly of results is achieved

Reliability and predictability of results is 

significantly improved; e.g. six sigma vs

three sigma

Good quality results within expected tolerances

most of the time; poorest individual performers 

improve towards best performers; more leverage

achieved for best performers

Variable quality with some predictability; best 

individual performers assigned to business critical

projects to reduce risk and improve results

Organization depends entirely upon individuals; 

little or no corporate visibility into DM cost or 

performance; variable quality, low results 

predictability, little to no repeatability.  

Quality, Predictability of Results

TIME, TECHNOLOGY, UNDERSTANDING & QUALITY

Maturity Levels 1-5

Process Performance

Technology Support

How does a company know whether its data is being managed effectively?





			Maturity Levels 1-5


			Process Performance


			Technology Support


			Quality, Predictability of Results


			Value Determination


			Comments









			5 – Fully Optimized



Data support  success rate is 100%


			Processes are almost entirely automated


			Data mining, expert systems, knowledge management are enabled and employed routinely


			


			


			





			4 – Predictable Risk



Ability to routinely reduce uncertainty and data-related risk



3 – Corporate Competency



Capabilities are institutionalized within organization, enabled by mature technology


			Statistically stable processes routinely measured against industry standard performance metrics



Standard, consistent,   statistically capable measurable processes, performance metrics begin to evolve


			Automation and background performance of processes, risks; automated decision support services



Integrated technology designed to enable emerging best practices, technology suppliers are partners in defining how technology accomplishes best results


			


			


			





			2 – Managed



Standardized tasks and roles, introduction of advanced technology begins


			Individuals develop processes that work for them; not yet institutionalized across individuals or location.


			Unintegrated point solutions designed for specific tasks and individuals spent much time figuring out how to integrate processes and technology to accomplish results


			


			


			





			1 – Baseline



Capable people and heroic efforts


			No defined processes.



Individual performers may follow a different process or pathway each time


			General purpose tools: Excell, Access, or none at all.  DM is a project function and not a corporate function


			


			


			





			


			


			


			


			


			





			


			


			


			


			


			












Value Determination Factors

5  Fully Optimized





4  Predictable Risk



3  Corporate Competency



2  Managed





1  Baseline

Model Level

Value Determination Characteristics

Obvious value for services received; risk reduced,

	unnecessary costs avoided, clear best practices & sector leadership



Lower ROI in investments in DM are accepted in exchange for reduced risks



Measurable, able to recognize costs and benefits, perform cost/benefits analyses, maximize ROI, good results faster, better trained workforce



Anecdotal, based on individual performers’ capabilities and specific memorable events



Subjective, gut feel for performance, benefit, costs, and value received

Gains:  Consistency, Repeatability, Cost & Business Model Awareness















Summary

		New challenges

		Stepwise Implementation of a Complete Solution is required

		Stay tuned
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Competitive Edge Discriminators -

 the New Waves

In many industries the definition of value has shifted in this down turn economy. 

What’s In

First-mover advantage

First-prover advantage

Revenue growth at all costs

Positive cash flow

Progress

Accountability 

Revolutionary offers

Evolutionary offers

Market breadth

Market depth

Constraint driven procurements

Performance driven procurements

What’s Out

Strategic partners

Value-chain partners

Vendor-centric product focus

Customer-centric product focus

Strategic partners

Value-chain partners
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Demand for software-intensive systems has been growing consistently and steadily

2000 Defense Science Board Study:

	- there is tremendous growth in software content in both manned and unmanned systems

         - software requirements now amount to the bulk of the overall specification requirements

                   --  65% for the B-2

                   --  80% for the F-22



 Widespread problems with project involving software

       -  53% of projects were late and over budget

      -  16 % were on time

      -  31 % were cancelled before completion
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Creating & Managing the Competitive Edge  



Business Management & 

Continual Improvement



Business Strategy

Corporate Management Questions:

   - What’s happening now?

   - What can we do about it?

   - How should we do it?



Business

Models

Business Models:

   - Project Model

   - Solution Model

   - Product Model

   - Consumable/

     Transaction-service

     Model

   - Maintenance/

     Outsourcing Model



Processes & Practices

Accountable Standards:

    -  ISO 9000

    -  Balanced Scorecard

    -  SEI/CMMI

    -  Six Sigma

    -  Others



Product & Process Metrics
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Demand for software-intensive systems has been growing consistently and steadily

2000 Defense Science Board Study:

	- there is tremendous growth in software content in both manned and unmanned systems

         - software requirements now amount to the bulk of the overall specification requirements

                   --  65% for the B-2

                   --  80% for the F-22



 Widespread problems with project involving software

       -  53% of projects were late and over budget

      -  16 % were on time

      -  31 % were cancelled before completion
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Processes & Practices Accountability Standards  

		Increase productivity and effectiveness.

		Define consistent terminology.

		Identify common process assets.

		Target common improvement goals. 

		Promote coordination and synergy.

		Define who has authority and responsibility.



Examples:

		ISO 9000

		Balanced Scorecard

		SEI/CMMI

		Six Sigma





Business Management & 

Continual Improvement



Business Strategy



Business

Models



Product & Process Metrics



Processes & Practices
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Demand for software-intensive systems has been growing consistently and steadily

2000 Defense Science Board Study:

	- there is tremendous growth in software content in both manned and unmanned systems

         - software requirements now amount to the bulk of the overall specification requirements

                   --  65% for the B-2

                   --  80% for the F-22



 Widespread problems with project involving software

       -  53% of projects were late and over budget

      -  16 % were on time

      -  31 % were cancelled before completion
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ISO 9000:2000 Application of Plan, Do, Check, Act Cycle

Sheward Cycle

Management

Responsibility

Resource

Management

Measurement,

Analysis &

Improvement

Product

Realization

PLAN - Establish the objectives and processes necessary to deliver results in accordance with customer requirements and the organization’s policies.

DO - Implement the processes.

CHECK – Monitor and Measure processes and product against policies, objectives and requirements for the product and report the results.

ACT  - Take actions to continually improve process performance.

Continual Improvement of

Quality Management System

Customer Satisfaction

Customer Requirement

Output

Input

Product or Service





ACT

PLAN

CHECK

DO
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08August01/1100

ISO 9000:2000 Quality Management System  

ISO 9000 -   QMS - Fundamentals and Vocabulary

ISO 9001 -   QMS - Requirements

ISO 9004 -   QMS - Guidelines for Performance 

                     Improvements

ISO 19011 - Guidelines on Quality and Environmental 

                     Auditing















9001















9004















9000















19011



Page #



NDIA 03.*

© 2000 QURENT Systems, Inc.

SYSTEMS

QURENT



08August01/1100

ISO 9000:2000 Quality Management System  

ISO 9000 -   QMS - Fundamentals and Vocabulary

ISO 9001 -   QMS - Requirements

ISO 9004 -   QMS - Guidelines for Performance 

                     Improvements

ISO 19011 - Guidelines on Quality and Environmental 

                     Auditing



SHALL

Section 1 - Scope

Section 2 - Normative Reference 

Section 3 - Terms and Definitions

Section 4 - Quality Management System 

Section 5 - Management Responsibility 

Section 6 - Resource Management 

Section 7 - Product Realization 

Section 8 - Measurement, Analysis and Improvement 
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ISO 9000 Standards Relationship to 

Business Sectors







Sector









































































































































































































ISO 9000

Standards

TS 16949:2002

Automobile

AS 9100

Aerospace

TickIT

Software

TL9000

Telecommunication
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Balanced Scorecard Perspective on Performance Standards

Internal Business Process

What must we excel at?

Customer

How do our customers see us?

Financial

How do we look to stakeholders?

Learning & Growth

Can we continue to improve and create value?

Vision

and

Strategy

source: A Management Guide for the

Deployment of Strategic Metrics.













Objective

Measures

Targets

Initiatives





















Objective

Measures

Targets

Initiatives





















Objective

Measures

Targets

Initiatives





















Objective

Measures

Targets

Initiatives
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Software Engineering Institute

Capability Maturity Model Integration

source: Carnegie Mellon University

Key Process Area

Key Process Area

Key Process Area







Goals



Maturity

Levels

Commitment

To Perform

Ability

To Perform

Measurement

& Analysis

Verification













Activities
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Capability Maturity Model Integration

source: Carnegie Mellon University
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Six Sigma





Define	

Measure

Analyze

Improve

Control

Six Sigma objectives: 

		Quality is not pursued independent from business goals. 

		Time and resources are not spent improving something that is not a lever for improving customer satisfaction.

		Raises the expectation from 3-sigma performance to 6-sigma. 

		Does not promote "Zero Defects“



sources: [Pyzdek 2-01, Marash 99, Harry 00]

The goal of Six Sigma is to improve customer satisfaction, and thereby profitability, by reducing and eliminating defects.



Page #

Six Sigma originated at Motorola in the early 1980s in response to a CEO-driven challenge to achieve tenfold

reduction in product-failure levels in five years. Meeting this challenge required swift and accurate root-cause

analysis and correction. In the mid-1990s, Motorola divulged the details of their quality improvement framework,

which has since been adopted by several large manufacturing companies.

Sources: [Harry 00, Arnold 99, Harrold 99]



As the roadmap for actualizing the statistical thinking paradigm, the key steps in the Six Sigma improvement

framework are Define – Measure – Analyze – Improve – Control (see Figure below). When a specific Six Sigma

project is launched, the customer satisfaction goals have likely been established and decomposed into subgoals

such as cycle time reduction, cost reduction, or defect reduction. (This may have been done using the Six Sigma

methodology at a business/organizational level.) The Define stage for the specific project calls for baselining and

benchmarking the process to be improved, decomposing the process into manageable sub-processes, further

specifying goals and sub-goals and establishing infrastructure to accomplish the goals. It also includes an

assessment of the organizational change that might be needed for success.











NDIA 03.*

© 2000 QURENT Systems, Inc.

SYSTEMS

QURENT



Any change, even a change for the better, is always accompanied by drawbacks and discomforts." 

Arnold Bennett 
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Product & Process Measurement Rational

		Provide management visibility into the products & target processes and practices.

		Identify product & process improvement opportunities.

		Help establish problem priorities.

		Provide a basis for orderly improvement efforts.



source: Carnegie Mellon University

Business Management & 

Continual Improvement



Business Strategy

Business

Models



Product & Process Metrics

Processes & Practices



Page #



NDIA 03.*

© 2000 QURENT Systems, Inc.

SYSTEMS

QURENT



Metric Management & Control Model





Management Strategic Objectives







IN







OUT



OUT

IN & OUT

IN & OUT

Corrective Action  & Continuous Improvement Process



























































































































































































































































































































Process Description(s), Procedures and Plans



Plan(s)



Process

Product

/Services 

and

Requirements

OBJECTIVES

DEFINITION



Process Description(s), Procedures and Plans







MEASURES



Product /Services 

and

Requirements









MEASURES

MEASUREMENTS

DEFINITION























































































































































































































































Data Collection Methods

RECORDS

OBJECTIVE

EVIDENCE

COLLECTION













































































IN





Data Analysis Methods

REPORTS

Management Decision Making

RESULTS
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Model YOUR Process & Set Metric Capture Points





EXAMPLE



Page #











NDIA 03.*

© 2000 QURENT Systems, Inc.

SYSTEMS

QURENT





Page #



NDIA 03.*

© 2000 QURENT Systems, Inc.

SYSTEMS

QURENT









		Know your organization’s target strategic objectives.

		Understand, support and implement the models & standards for your industry. 

		Understand and manage communication challenges within your organization.

		Understand, evaluate, document and communicate technology risks. 



CM & DM Professionals Shape Your Tomorrow TODAY
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Know Your Target Strategic Objectives





		Identify what your organization “really” wants to accomplish.

		Understand your role.

		Determine where you fit in the “big” picture.

		Always be on the lookout for opportunities to integrate our disciplines.



Document and Share Your Ideas
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Understand and Use the Models & Standard





		Qualify and quantify CM & DM activities using recognized models and standards as baselines.

		Identify/create and document cycle models.

		Publish/broadcast your understanding.



Document and Share Your Ideas
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Understand and Manage Communication Challenges





		Create & document target vocabulary.

		Define & validate communication linkages:

		 Company to Customer

		 Company to Partners/Subcontractors

		 Company to Vendors/Suppliers

		 Management to Management

		 Management to Employee

		 Employee to Management

		 Employee to Employee

		Create & document processes & practices.



Document and Share Your Ideas



Page #







NDIA 03.*

© 2000 QURENT Systems, Inc.

SYSTEMS

QURENT



Example– 

Process

Definition

Create

Document

Copy Master & File

(annotate version)

Send/

Initiate Router

Review 

Document

Send to Next

Reviewer

Send to DM

Acceptable?

Ready for

PMS PRM 

Review?

Acceptable?

Process Description

Responsibility

Additional Information

Reference

YES

NO

Copy & File 

Updates

(if Needed)

Submit to

PRM for

Review

Review &

Resolve Issues

Submit to 

PM for 

Review/Signature

Review & Sign

Return to DM

Title:

DM

DM

Reviewer

Reviewer

Reviewer

Last Reviewer or Author

Last Reviewer or Author

DM

DM

PRM

PRM

PRM

PM

NO

YES

Shipment/

Transmission

DM

Use appropriate template(s) and guidance.

Maintain version control and ensure version ID updated prior to processing – When document is returned due to comment ADM to resubmit to Author with comment for resolution.

See List XXX Router Data

Annotate with comments and return to DM. DM to return to Author.

Review in order of Router. 

YES

NO

Ship/Transmit based on Instructions and Document Type. Maintain Version Control & Ensure Controlled Access.

Ship/Transmit List or Instructions

DM –Data Manager

PM – Project Manager

PRM – Program Manager

Document Creation & Review Process

If not acceptable, PRM to define correction agent and return to DM for resubmission.

Comment Resolution

XXXX

PROCESS FLOWCHART

Page:

Number:

Rev No.:

Rev Date:

1 of 1

8/27/03

1.00

XXX
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Evaluate and Document Technology Risks





		Understand Collaborative Commerce & E- Commerce challenges, advantages and risks.

		Define communication requirements.

		Define control requirements.

		Collect and solicit users, owners, stakeholders, and management expectations.



Document and Share Your Ideas
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It is not necessary to change. 

Survival is not mandatory.



 

W. Edwards Deming 
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		Know your personal strategic objectives.

		Understand your personal standard and work ethic and act accordingly. 

		Openly communicate & share.

		Ensure the technology you			use and recommend			supports not drives				your efforts.



You are Your Own Piper

 CM & DM Professionals
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Creating Competitive Edge:

Integrating & Measuring Maturity of Process





		Competitive Edge Discriminators – The New Waves 

		Creating and Managing the Completive Edge

		CM & DM Professionals Shaping Your Tomorrow TODAY



SUMMARY
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Whethe

Consider This Self Assessment

www.Metrus.com (?)
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Unknown

Whether You Think

You Can Or Can’t

You Are Right!!!!

Donett Murphy

dmurphy@qurent.com

703-212-7900
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Questions

Or

Comments
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Figure 1: CMMI Model Components [FM103.HDA101.T103]
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IDE Folder 25737



2 Dec 2000






			System Design


			System Requirements Analysis


			Software Architecture Definition


			SW Req. Analyses and Use-Case



 & Scenario Def.


			CSCI



 Prel.



 Design


			Rqts. & Prelim. Design



 for Release “X”


			Detailed Design



 Release “X”


			Code 



& 



Unit Test 



Release “X”


			CSCI Integration 



Verification, Qualification Test 



Release “X”


			SS Integration



 &



 Test


			PIAT&C Integration



&



Test


			PA&T Integration



&



 Test





			


			


			


			


			


			


			


			


			





			Baseline (BL)


			System Requirements


			Initial SW Architecture


			SW Requirements


			Preliminary Design/Build Plan


			CSCI Implementation


			SS I&T


			PIAT&C


			PA&T





			


			


			


			


			


			Detailed Design


			Code & Unit Test


			CSCI Integration & Test


			


			


			





			Ref. Docs.


			IDE Folder 34158


			IDE Folder 17486


			IDE Folder 6458 & 8056
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			IDE Folder 18959


			IDE Folder 18959


			IDE Folder 18959


			IDE Folder 23247


			


			





			


			


			


			


			


			


			


			


			


			


			





			Change Auth:


			Lead Sys Requirements Mgr.


			SW Architect


			Lead Sys. SW Requirements


			Software Release Manager


			Software Release Mgr.


			Software Release Manager


			I&T Manager


			I&T Manager


			PIAT&C TL


			PAT&C  TL





			


			Mgr. Sys. Eng.
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			Rose Model: SW Architect


			


			


			


			


			


			





			


			


			


			Software Release Manager
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			CI Element(s)


			Sys. Requirements


			Initial SW Arch.


			SW Requirements


			Build Plans


			CSCI Software


			CSCI Software


			CSCI Software


			Segment Software


			System Configuration


			System Release





			Name &


			1.  Rose Sys Level Req.* 


			1.  Rose Objective


			1.  Specified Classes - RTM


			1.  SSI Build Plan


			1.  Ada Package Bodies


			1.   Source Code (Units)


			1.  CSCI I&T Plan or SITP


			1.  CSCI Software


			1.  Segment Configuration


			1.  Sys. Config.





			Content:


			· Use Case Model


			Architecture Model


			· Build (BLD)


			2.  CSCI Build Plan


			2.  Ada Specifications


			2.  Unit Test Plan


			2.  CSCI I&T Descrip. or SITD


			2.  Segment SW I&T Plan


			2.  Segment Software


			2.  Seg. Config.





			


			· Activity diagram


			2.  CSAD


			· Scenario (SCE)


			3.  Walkthrough Info.


			3.  C++ Headers


			3.  Unit Test Results 


			3.  BOM(CSCI Integration)


			3.  Source Code (Segment)


			3.  Seg/Sys SW/HW I&T Plan


			3.  STP





			


			· Test Files


			


			· SW Requir. (SWREQ)


			· CSCI-Release BP Recon.


			4.  C++ Code


			4.   BOM (Unit Test)


			4.  Software Test Report


			4.  BOM (Segment)


			4.  Seg/Sys SW Test Desc.
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			· Use Case (USE)


			· Seg SW-Rel. BP Recon.


			5.  Walkthrough Info.


			5.  Unit Code & Test Peer Rev. 
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			5.  System Test Report


			5.  STR
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			· Det. Des. Artifact


			6.  Walkthrough Info.


			6.  Release Notes


			6.  Seg.  SW Test Report


			6.  Release Notes


			6.  Release Notes
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			· Interfaces (CIF)


			CSCI Preliminary Design


			(Exit Criteria is Closure


			· Unit Test Results


			7.  Walkthrough Info. (Final)
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			7.  Test Artifacts Data 


			7.  Test Harness





			


			· Interaction diagram
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			Artifact Walkthrough)


			the Unit Test Results WT)
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			Unit Test Artifacts (Harness)
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			11. Walkthrough Info.
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			CSCI Test Results Walkthrough)


			· Seg. SW & Seg/Sys 


			(Exit Criteria is Closure of
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			4.  Peer Review Info.
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			the Seg/Sys SW/HW Test
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			CSCI Test Artifacts (Harness)


			· Seg. SW Test Results


			Results Walkthrough)
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			· CSCI Scen. Diagram
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			5.  Walkthrough Info.


			


			· Draft SRS TIM


			· Prelim. Design Desc.


			


			· Coverage Analysis


			· RTC Software


			The Segment Software Test


			


			





			


			· Sys. Architecture


			


			· Prelim. SRS TIM


			· Det. Des. Readiness
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			· RTC Scripts


			Results Walkthrough)


			


			





			


			(Exit Criteria is Closure of


			


			5.  Walkthrough Info.


			(Exit Criteria is Closure of the
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			- Unit Test Plan
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			- System Configuration
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			+ Peer Review Info.
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			+ Concept of Execution


			+ Walkthrough Info.


			- Unit Test Results 


			- CSCI I&T Description or SITD


			- Seg. SW I&T Plan


			- Seg/Sys SW/HW I&T Plan


			- STP





			


			+ Walkthrough Info.


			


			-  Sequencing Logic


			- SSI Build Plan


			


			+  Peer Review Information


			- Software Test Report


			- Seg. SW  Test Desc.


			- Seg/Sys SW Verif. Test Desc.
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			+ Peer Review Info.


			- CSCI Build Plan
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			-  BOM (CSCI Integration)


			- Segment SW Test Report


			- System Test Report
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			- BOM (Segment Final)
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			BL = Baseline, CI = Configuration Item, CSAD = Crusader Software Architecture Document, I&T = Integration & Test, CSCI =  Computer Software Configuration Item, TL = Team Lead, WT = Walkthrough, RTM = Requirements and Traceability Management, ATOT = Architecture Trade and Optimization Tool, PR = Peer Review, SS = Segment Software, BOM =  Bill of Material, SW = Software, PIAT&C = Product Integration Assembly Test & Checkout, PA&T =  Product Assurance & Test,  STD = System Test Description, STR = System Test Report, STP = System Test Plan





			NOTE:  “SW Subsystem” may replace “CSCI” when Appropriate


			Figure 2





			+ Indicates “Version/Revision Control” (Performed by SW Developers & Testers)


			Baselines, Configuration Item Components, Change Authorities





			- Indicates “Change Control” using ICS (Performed by SCM; Released in IDE or Locked in Apex)


			And Other Configuration Controlled Items Through PDRR





			*:  The Systems Requirements Model Developed in Rose is new for R5.


			





			**:  The SSC and SBE classes will continue to be maintained through R3.  These Classes will be replaced with the Use Case class (UCS) for R5 and beyond


			





			***:  The BIS is placed in a CM control environment after CSCI Integration & Test for R3B3 only, thereafter BIS will be CM Controlled after the S/W Requirements Phase.
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SCM Metrics





			SCM Audit Report



AAL (R3 B3)









			





			Date of Audit:


			19 January 2001





			SCM Auditor:


			Gaston A. Ray





			CSCI Team Lead:


			John Bangs





			Audit Attendees:


			Paul Prentiss



Christine Lewis









			Audit Start Time:  10:15


			Audit Stop Time:  10:25





			This SCM Audit covers the following subsystems;



1. AALC:  aal_ammunition_loading_coordinator.ss/ 



2. XLTR:  aal_ammunition_translators.ss/ 



3. CANL:  aal_cannon_loading_equipment.ss/ 



4. ARMC:  aal_load_arm_controller.ss/ 



5. ARMD:  aal_load_arm_drive.ss/ 









			Platform (Name of the process(s) on which the software runs)


			SunOS 5.6/LynxOS 3.01





			Operating System (The operating system(s) and version(s):


			RTCOE 2.95





			Compiler (The language(s) in which the CSCI was written):


			Ada 95, 3.1





			Total SLOC Count:


			5033





			





			Questions:





			





			1. What software tools were used during the development other than the Rational Toolset, IDE and RTM?



ANSWER:  No other tools were used in this CSCI development.









			2. Are the Apex Locations verified?  See Actions taken by SCM.









			





			Actions Taken by SCM:





			





			1. RTM (Kim Gifford) contacted to apply CM lock to all ACL subsystems.









			2. IDE.  All items (requiring CM control) identified in the CMADS database have been placed under CM control:









			· RTM;  Software Test Case and Software Test Results





			








			





			· IDE;  



1. SRS (13012) 



2. BRD (30007)



3. CSCI Build Plan (21675)



4. Unit Test Results GCSA 34965, all others 34966



5. Unit Test Plan GCSA 33931, all others 33930



6. CSCI Test Report 37547



7. SITP 33241



8. SITD 34714



9. BOM 37547



10. BIN Configuration 37547



· Apex;  The following subsystems were located and verified in Layer 3;



1. aal_ammunition_loading_coordinator.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



2. aal_ammunition_translators.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



3. aal_cannon_loading_equipment.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



4. aal_load_arm_controller.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



5. aal_load_arm_drive.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



NOTE:  The following .ss are not part of R3B3 Activity:



1. aal_bore_hazard_sensor.ss/, 



2. aal_breech_drive.ss/, 



3. aal_doors_cleaners_and_projectile_handling.ss/, 



4. aal_fuze_setter.ss/, laser_window_washer.ss/ 









			





			Findings/Action Items:





			





			No Findings or Actions Items were noted.





			










			





			· IDE;  



1. SRS (13012) 



2. BRD (30007)



3. CSCI Build Plan (21675)



4. Unit Test Results GCSA 34965, all others 34966



5. Unit Test Plan GCSA 33931, all others 33930



6. CSCI Test Report 37547



7. SITP 33241



8. SITD 34714



9. BOM 37547



10. BIN Configuration 37547



· Apex;  The following subsystems were located and verified in Layer 3;



1. aal_ammunition_loading_coordinator.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



2. aal_ammunition_translators.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



3. aal_cannon_loading_equipment.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



4. aal_load_arm_controller.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



5. aal_load_arm_drive.ss/ 



· CM Controlled:  Yes



· CSCI Integration BOM Verified:  Yes



NOTE:  The following .ss are not part of R3B3 Activity:



1. aal_bore_hazard_sensor.ss/, 



2. aal_breech_drive.ss/, 



3. aal_doors_cleaners_and_projectile_handling.ss/, 



4. aal_fuze_setter.ss/, laser_window_washer.ss/ 









			





			Findings/Action Items:





			





			No Findings or Actions Items were noted.





			














SCM Metrics

“Without the Data….



You are just an Opinion”























Areas of Improvement



		SCM Procedures re-written to clarify process.

		SCM Process identified and defined.

		SCM Communications with Engineering Community Increased.



R3B3 Mean (as of 26 Feb 01)  14 Workdays

R3B2Mean  65 Workdays

     Red =  Unacceptable

 Yellow =  Marginal

  Green =  Goal

             =  Actual

             =  Estimate/Goal

SCM Metrics

















SCM Metrics

		CM Performance Measurement Indicators

		Category		Jan 01		Feb 01

		CM Planning & Mgt		1.34		1.36

		CM Identification		.65		.44

		CM Change Control		.95		.70

		CM Status Acct.		1.99		1.65

		CM Audits		3.32		1.25



		Analysis Rationale

		CM Planning & Management:  In February a significant effort was spent creating and improving CM Process & Procedures (CRU-CM-008, CRU-CM-015, CRU-CM-022, CRU-CM-027, CRU-CM-032), creating the Registration & Briefings for the CSCI/CSC re-groupings, and creating the Crusader Configuration Items (CI) Tree.
CM Status Accounting:  In February provided increased data capabilities in the CMADS and CARDS Database’s, and produced & improved product structure for the Software Developmental Library (SDL).
CM Audits:  In February conducted extensive Audits and Verification  of CUI, AGP, and OSS data in CMADS.































Green = Actual



   Blue = Expected



















(Issue Status)

Number of Issues

SCM Metrics

Release 3 Build 3

I&T SCCB









(Issue Status by Severity)

Number of Issues

SCM Metrics

Release 3 Build 3

I&T SCCB









Overall Timeframe for Issues

(Open to Closure Status – By Release & Build)

Average Days To Closure

SCM Metrics









Timeframe for Issues

(By Priority Status)

Average Days To Closure

SCM Metrics

Release 3 Build 3

I&T SCCB









R3B5 Baseline Progress





















Software Development

(Planned Completion Date:  Sept 01)

Integ. & Test

(Completion Date:  Nov 01)

Detailed Design

Walkthrough Activities

83% Complete

CSCI Imp.

CUT

DD

Code & Unit Test

Walkthrough Activities

58% Complete

CSCI Implementation

Walkthrough Activities 

33%Complete

Blue:  SCM Baseline Completed.  Green:  Development Activities In-Progress





















(Problem Areas)

Number of Occurances

SCM Metrics

Audit Findings































































































































































































































































































































		Effective Configuration Management is critical to the success of the Program.





	SCM is critical to:



		Successful software development and the preservation of SW technical artifacts & baselines.



		 Achieving SEI-CMM L3 and beyond.
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BL


 = Baseline, 


CI


 = Configuration Item, 


CSAD 


= Crusader Software Architecture Document, 


I&T


 = Integration & Test, 


CSCI


 =  Computer Software Configuration Item, 


TL


 = Team Lead, 


WT


 = Walkthrough, 


RTM


 = Requirements and Traceability Management, 


ATOT


 


= Architecture Trade and Optimization Tool, 


PR


 = Peer Review, 


SS


 = Segment 


Software, 


BOM =


  Bill of Material, 


SW


 = Software, 


PIAT&C


 = Product Integration Assembly Test & Checkout, 


PA&T


 =  Product Assurance & Test,  


STD =


 System Test Description, 


STR


 = Syst


em Test Report, 


STP


 = System Test Plan


 


NOTE:  


“SW Subsystem” may replace “CSCI” when Appropriate


 


Figure 2


 


+ Indicates “Version/Revision Control” (Performed by SW Developers & Testers)


 


Baselines, Configuration Item Components, Change Authorities


 


-


 Indica


tes “Change Control” using ICS (Performed by SCM; Released in IDE or Locked in Apex)


 


And Other Configuration Controlled Items Through PDRR


 


*


:  The Systems Requirements Model Developed in Rose is new for R5.


 


 


**


:  The SSC and SBE classes will continue to 


be maintained through R3.  These Classes will be replaced with the Use Case class (UCS) for R5 and beyond


 


 


***:  The BIS is placed in a CM control environment after CSCI Integration & Test for R3B3 only, thereafter BIS will be CM Controlled after the S/W 


Requirements Phase.


 


 


 


 


 


SCM Audit Report


 


AAL (R3 B3)


 


 


 


Date of Audit:


 


19 January 2001


 


SCM Auditor:


 


Gaston A. Ray


 


CSCI Team Lead:


 


John Bangs


 


Audit Attendees:


 


Paul Prentiss


 


Christine Lewis


 


 


Audit Start Time:  10:15


 


Audit Stop Time:  10:25


 


 


This SCM Audit covers the followi


ng subsystems;


 


 


 


1.


 


AALC:  aal_ammunition_loading_coordinator.ss/ 


 


2.


 


XLTR:  aal_ammunition_translators.ss/ 


 


3.


 


CANL:  aal_cannon_loading_equipment.ss/ 


 


4.


 


ARMC:  aal_load_arm_controller.ss/ 


 


5.


 


ARMD:  aal_load_arm_drive.ss/ 


 


 


 


Platform (Name of the process(s) on which 


the software runs)


 


SunOS 5.6/LynxOS 3.01


 


Operating System (The operating system(s) and version(s):


 


RTCOE 2.95


 


Compiler (The language(s) in which the CSCI was written):


 


Ada 95, 3.1


 


Total SLOC Count:


 


5033


 


 


Questions:


 


 


1.


 


What software tools were used dur


ing the development other than the Rational Toolset, IDE 


and RTM?


 


 


ANSWER:  No other tools were used in this CSCI development.


 


 


2.


 


Are the Apex Locations verified?  See Actions taken by SCM.


 


 


 


Actions Taken by SCM:


 


 


1.


 


RTM (Kim Gifford) contacted to apply C


M lock to all ACL subsystems.


 


 


2.


 


IDE.  All items (requiring CM control) identified in the CMADS database have been placed 


under CM control:


 


 


·


 


RTM;  Software Test Case and Software Test Results


 


 


 


 


·


 


IDE;  


 


 


1.


 


SRS (13012) 


 


2.


 


BRD (30007)


 


3.


 


CSCI Build Plan (21675)


 


4.


 


Unit Test Results GCSA 34965, all others 34966


 


5.


 


Unit Test Plan GCSA 33931, all others 33930


 


6.


 


CSCI Test Report 37547


 


7.


 


SITP 33241


 


8.


 


SITD 34714


 


9.


 


BOM 37547


 


10.


 


BIN Configuration 37547


 


 


·


 


Apex;  The following subs


ystems were located and verified in Layer 3;


 


 


1.


 


aal_ammunition_loading_coordinator.ss/ 


 


 


·


 


CM Controlled:  Yes


 


·


 


CSCI Integration BOM Verified:  Yes


 


 


2.


 


aal_ammunition_translators.ss/ 


 


 


·


 


CM Controlled:  Yes


 


·


 


CSCI Integration BOM Verified:  Yes


 


 


3.


 


aal_cannon_loading_equ


ipment.ss/ 


 


 


·


 


CM Controlled:  Yes


 


·


 


CSCI Integration BOM Verified:  Yes


 


 


4.


 


aal_load_arm_controller.ss/ 


 


 


·


 


CM Controlled:  Yes


 


·


 


CSCI Integration BOM Verified:  Yes


 


 


5.


 


aal_load_arm_drive.ss/ 


 


 


·


 


CM Controlled:  Yes


 


·


 


CSCI Integration BOM Verified:  Yes


 


 


 


NOTE:  The follo


wing .ss are not part of R3B3 Activity:


 


  


 


1.


 


aal_bore_hazard_sensor.ss/, 


 


2.


 


aal_breech_drive.ss/, 


 


3.


 


aal_doors_cleaners_and_projectile_handling.ss/, 


 


4.


 


aal_fuze_setter.ss/, laser_window_washer.ss/ 


 


 


 


Findings/Action Items:


 


 


No Findings or Actions Items were no


ted.
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Back to Basics

David L. Presuhn

Manager

Configuration Management

and Product Definition Integration

Boeing Commercial Airplanes 







A word from our sponsor…







Then learn to execute the double play and the suicide squeeze! 

Throw the ball

Catch the ball

Hit the ball

Run the bases

First master the fundamentals







* Comprised of 2 million parts flying in close formation

Lift

Thrust

Gravity

Drag

The fundamentals of our product*







The achievement of the Wright 

brothers is not so much powered

flight, but controlled powered flight







Execution of the fundamentals 

combined with minimum essential 

controls is the basis for process stability 

and improvement. 
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Process Fundamentals

		 Well understood requirements



		 Process documentation appropriate to the users



		 Minimum essential controls



		 Skilled and motivated workforce



		Continuous improvement









Configuration Management Requirements

		 Planning and Management



		 Configuration Identification



		 Configuration Change Management



		 Configuration Status Accounting



		 Configuration Verification

































		Documents must be aligned to the Process Index and approved by the assigned process owner to be maintained.

		Requests for document creation/changes are sent to the Engineering Documentation Group. 



Engineering Documentation







		Provides a single vehicle for compiling, monitoring, and resolving business process issues and changes related to improvement of processes for all Engineering organizations.  

		Issues may address ideas, suggestions, or problems related to processes, documentation, or systems hardware or software.  

		Issues may originate from any end user (initiator), but are submitted only by IMS process subject matter experts who represent the participating groups or organizations. 



Issues Management System (IMS)







In general, the self-assessment process promotes the following:

		Personal and workgroup knowledge of and compliance with documented requirements.

		Process effectiveness.

		Identification of compliance issues.

		Process maturity.

		Process management.



Specifically, workgroup self-assessment promotes the following:

		Process management and improvement.

		Data generation and collection on process effectiveness, process issues, and process discipline at the workgroup level for the products they produce.

		Awareness of compliance with company, statutory, regulatory, and configuration management standards and requirements.

		Reduction and elimination of redundancy in processes and procedures.

		Verification and adherence to documented processes.

		Audit readiness.



Workgroup Self-Assessment (WSA)















Help BCA Engineering succeed through independent assessment of engineering projects and processes

		Periodic assessment of process health

		Specific assessment of identified projects

		Development of engineering employees through EQA experience    

		Provide foundation for transition to delegated organization





EQA functions

			Fact finding assessment

			Non-Advocate independent review

			Consultation



Engineering Quality Assessment (EQA)







		   SP 1.1-1 Objectively Evaluate Processes

		   SP 1.2-1 Objectively Evaluate Work Products and Services

		   SP 2.1-1 Communicate and Ensure Resolution of Non-compliance Issues

		    SP 2.2-1 Establish Records 



EQA on CMMI Specific Practices







		   GP 2.1 Establish an Organizational Policy

		   GP2.2: Plan the Process

		   GP2.3: Provide Resources

		   GP2.4: Assign Responsibility

		   GP2.5: Train People

		   GP2.6: Manage Configurations

		   GP2.7: Identify and Involve Relevant Stakeholders

		   GP2.8: Monitor and Control the Process

		   GP2.9: Objectively Evaluate Adherence

		   GP2.10: Review Status with Higher Level Management

		   GP3.1: Establish a Defined Process

		   GP3.2: Collect Improvement Information

		    GP4.1: Establish Quantitative Objectives for the Process

		    GP4.2: Stabilize Sub-process Performance

		   GP5.1: Ensure Continuous Process Improvement

		   GP5.2: Correct Root Cause of Problems



EQA on CMMI Generic Practices







		 Understand how value flows



		 Standardize work procedures



		 Put visual controls in place



		 Put everything at point of use



		 Radically redesign products and business processes



Lean tactics simplify processes

(value stream mapping)

(Spread work evenly over the system)

(Checklists)

(Process metrics)









Complexity is not inherently evil, but

complex systems fail in complex ways. 

Making anything simpler requires hard work.

Back to Basics
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Purpose:  



The purpose of CMM Integration is to provide guidance for improving your organization’s processes and your ability to manage the development, acquisition, and maintenance of products or services.



CMM Integration places proven approaches into a structure that helps your organization appraise its organizational maturity or process area capability, establish priorities for improvements, and implement these improvements.







CMMI Models:  



The CMMI Product Suite contains and is produced from a framework that provides the ability to generate multiple models and associated training and appraisal materials.



These CMMI Models may reflect content from bodies of knowledge…



		  Systems Engineering  (CMMI-SE)



		  Software Engineering  (CMMI-SW)



		  Integrated Product and Process Development (CMMI-SE/SW/IPPD)









CMMI Models:  



Use of a CMMI Model can help set….



		  Process Improvement Objectives and Priorities,



		  Improve Processes, and



		  Provide guidance for ensuring stable, capable, and mature processes.





A selected CMMI Model can serve as a guide for improvements of organization processes.









Specific Goals

Generic Goals





Specific Practices

Generic Practices



CMMI Model Components:

Process Area 1

Process Area 3

Process Area 2

Capability Levels











































Capability Levels:

  

Consists of related specific and generic practices for a process area that can improve the organization’s processes associated with that process area.



Focus on growing the organizations ability to perform, control, and improve its performance in a process area.



Enable you to track, evaluate, and demonstrate your organization’s process as you improve processes associated with a process area.



Build on each other, providing a recommended order for approaching process improvement.











Capability Levels:

  

There are six (6) capability levels;



Level 0. Incomplete

Level 1. Performed

Level 2. Managed

Level 3. Defined

Level 4. Quantitatively Managed

Level 5. Optimizing











Capability Levels:

 

	Level 0.   Incomplete



	Level 1.  Performed



	Reaching capability level 1 for a process area is equivalent to saying you perform the process area, or more precisely, you are achieving the specific goals of the process area.



	Level 2.   Managed

 

	Reaching capability level 2 for a process area is like saying you manage your performance of the process area.



	That there is a plan for performing it, there are resources provided, responsibilities assigned, training on how to perform it, selected work products for performing the process area are controlled, etc.











Capability Levels:

  

	Level 3.  Defined





	Reaching capability level 3 for a process area assumes that there is an organizational standard process or processes that cover that process area that can be tailored to the specific need.



	There are two points to remember;



		Tailoring may result in making no changes to the standard process.

		Each process area covers multiple activities, some of which are repeatedly performed.













Capability Levels:

  

	Level 4.  Quantitatively Managed

	Level 5.  Optimizing





	Reaching capability level 4 or 5 for a process area is conceptually feasible but may not be economical except, perhaps, in situations where the product domain has been very stable for an extended period of time.











0: Incomplete

3:  Defined

2:  Managed

1:  Performed

An incomplete process that is either not performed for partially performed.  One or more of the specific goals of the process are not satisfied.

Characterized as a “Performed Process.”  a) Process that satisfies the specific goals for the process area.  b) Supports and enables the work needed to produce identified output work products using identified input work products.

Critical distinction between “incomplete” and “performed” is that a performed process satisfies all of the specific goals of the process area.

Characterized as a “Managed Process.” A performed process that is also planned and executed in accordance with policy, employs skilled people have adequate resources to product controlled outputs, involves relevant stakeholders; is monitored, controlled, and reviewed; and is evaluated for adherence to its process description.  

Critical distinction between a “performed” and “managed” is the extent to which the process is managed.

Characterized as a “Defined Process.” A defined process that is tailored form the organization’s tailoring guidelines, and contributes work products, measures, and other process-improvement information to the organizational process assets.

Critical distinction between a “managed” and “defined” is the scope of application of the process descriptions, standards, and procedures.











4: Quantitatively Managed

5:  Optimizing

Characterized as a “Quantitatively Managed Process.”  a)  Process that is controlled using statistical and other quantitative techniques.  b)  Quantitative objectives for quality and process performance are established and used as criteria in managing the process.  c)  The quality and process performance are understood in statistical terms and are managed throughout the life of the process.

Critical distinction between “Defined” and “Quantitatively” is the predictability of the process performance.  The term “Quantitatively Managed” implies using appropriate statistical and other quantitative techniques to manage the performance of one or more critical subprocesses of a process so that the future performance of the process can be predicted.  A “Defined Process” only provides qualitative predictability.

Characterized as a “Optimizing Process.” a)  A quantitatively managed process that is changed and adapted to meet relevant current and projected business objectives.  c) A process that focuses on continually improving the process performance through both incremental and innovative technological improvements.  c)  Process improvements that would address root causes of process variation and measurably improve the organization’s processes are identified, evaluated, and deployed as appropriate.

Critical distinction between a “Quantitatively” and “Optimizing” is that the optimizing process is continuously improved by addressing common causes of process variation.











Categories of CMMI Process Areas:

  

		Process Management





		Scope.  Process Management process areas contain the cross-project activities related to defining, planning, resourcing, deploying, implementing, monitoring, controlling, appraising, measuring, and improving processes.



		Process Areas.



		Organizational Process Focus (OPF)

		Organizational Process Definition (OPD)

		Organizational Training 

		Organizational Process Performance

		Organizational Innovation and Deployment













Categories of CMMI Process Areas:



		Project Management





		Scope.  Project Management process areas cover the project management activities related to planning, monitoring, and controlling the project.



		Process Areas.



		Project Planning

		Project Monitoring and Control

		Supplier Agreement Management

		Integrated Project Management for IPPD (or Integrated Project Management)

		Risk Management

		Integrated Teaming

		Quantitative Project Management













Categories of CMMI Process Areas:



		Engineering





		Scope.  Engineering process areas cover the development and maintenance activities that are shared across engineering disciplines (e.g., systems engineering and software engineering).



		Process Areas.



		Requirements Development

		Requirements Management

		Technical Solution

		Product Integration

		Verification

		Validation













Categories of CMMI Process Areas:



		Support





		Scope.  Support process areas cover the activities that support product development and maintenance.



		Process Areas.



		Configuration Management

		Process and Product Quality Assurance

		Measurement and Analysis

		Organizational Environment for Integration

		Decision Analysis and Resolution

		Causal Analysis and Resolution













Support



CONFIGURATION MANAGEMENT









Specific Goals

Generic Goals





Specific Practices

Generic Practices



Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Purpose:  



The purpose of Configuration Management (CM) is to establish and maintain the integrity of work products using…



		  Configuration Identification,



		  Configuration Control,



		  Configuration Status Accounting, and



		  Configuration Audits.









Process Areas:  The Configuration Management Process area involves the following:



		  Identifying the configuration of selected work products that compose the baselines at given points in time.



		  Controlling changes to configuration items.



		  Building or providing specifications to build work products from the configuration management system.



		  Maintaining the integrity of baselines.



		  Providing accurate status and current configuration data to developers, end users, and customers.









Work Products:



The work products placed under configuration management include…..



		  The products that are delivered to the customer,



		  Designated Internal work products,



		  Acquired products,



		  Tools, and



		  Other items that are used in creating and describing these work products.









Examples of Work Products:



		  Plans

		  Process Descriptions

		  Requirements

		  Design Data

		  Drawings

		  Product Specifications

		  Code

		  Compilers

		  Product Data Files

		  Product Technical Publications









Baselines:  Baselines provide a stable basis for continuing evolution of configuration items.



An example of a baseline is an approved description of a product that includes internally consistent versions of requirements, requirement traceability matrices, design, discipline-specific items, and end-user documentation.



Baselines are added to the configuration management system as they are developed.  Changes to baselines and the release of work products built from the configuration management system are systematically controlled and monitored via the configuration control, change management, and configuration auditing functions of configuration management.









Specific Goals

Generic Goals





Specific Practices

Generic Practices



Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Specific Goals:



SG 1:  Establish Baselines



Baselines of identified work products are established.



SG 2:  Track and Control Changes 



Changes to the work products under configuration management are tracked and controlled.



SG 3:  Establish Integrity 



Integrity of baselines is established and maintained.









Specific Goals



Specific Practices

Generic Practices





Generic Goals

Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Generic Goals:



GG 1:  Achieve Specific Goals 



The process supports and enables achievement of the specific goals of the process area by transforming identifiable input work products to produce identifiable output work products.



GG 2:  Institutionalize a Manage Process 



The process is institutionalized as a managed process.



GG 3:  Institutionalize a Defined Process 



The process is institutionalized as a defined process.



GG 4:  Institutionalize a Quantitatively Managed Process 



The process is institutionalized as a quantitatively managed process.



GG 5:  Institutionalize an Optimizing Process 



The process is institutionalized as an optimizing process.









Specific Goals



Specific Practices

Generic Practices





Generic Goals

Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Specific Practices by Goal:  SG 1 “Establish Baselines”





SP 1.1-1:  Identify Configuration Items 



	Identify the configuration items, components, and related work products that will be placed under configuration management.



		  Subpractices…



		Select the configuration items and the work products that compose them based on documented criteria.



		Assign unique identifiers to configuration items.



		Specify the important characteristics of each configuration item.



		Specify when each configuration item is placed under configuration management.



		Identify the owner responsible for each configuration item.











SP 1.2-1:  Establish a Configuration Management System  



	Establish and maintain a configuration management and change management system for controlling work products.



		  Subpractices…



		Establish a mechanism to manage multiple control levels of CM.

		Store and retrieve configuration items in CM system.

		Share and transfer CIs between control levels within the CM system.

		Store and recover archived versions of CIs.

		Store, update, and retrieve CM records.

		Create CM reports from the CM system.

		Preserve the contents of the CM system.

		Revise the CM structure as necessary.









SP 1.3-1:  Create or Release Baselines  



	Create or release baselines for internal use and for delivery to the customer.



		  Subpractices…



		Obtain authorization form the CCB before creating or releasing baselines of configuration items.



		Create or release baselines only from CIs in the CM system.



		Document the set of CIs that are contained in a baseline.



		Make the current set of baselines readily available.









Specific Practices by Goal:  SG 2 “Track and Control Changes”





SP 2.1-1:  Track Change Requests 



	Track change requests (CRs) for the configuration items.



		  Subpractices…



		Initiate and record change requests in the change request database.



		Analyze the impact of changes and fixes proposed in the CR.



		Review CRs that will be addressed in the next baseline with those who will be affected by the changes and get their agreement.



		Track the status of CRs to closure









SP 2.2-1:  Control Configuration Items



	Control changes to the configuration items (CIs)



		  Subpractices…



		Control changes to CIS throughout the life of the product.



		Obtain appropriate authorization before changed CIs are entered into the CM system.



		Check in and check out CIs from the CM system for incorporation of changes in a manner that maintains the correctness and integrity of the CIs.



		Perform reviews to ensure that changes have not caused unintended effects on the baseline.



		Record changes to CIs and the reasons for the changes as appropriate.









Specific Practices by Goal:  SG 3 “Establish Integrity”





SP 3.1-1:  Establish Configuration Management Records 



	Establish and maintain records describing configuration items.



		  Subpractices…



		Record CM actions in sufficient detail so the content and status of each CI is known and previous versions can be recovered.



		Ensure the relevant stakeholders have access to and knowledge of the configuration status of the CIs.



		Specify the latest version of the baselines.



		Identify the version of CIs that constitute a particular baseline.



		Describe the differences between successive baselines.



		Revise the status and history of each CI as necessary.









SP 3.2-1:  Perform Configuration Audits 



	Perform configuration audits to maintain integrity of the configuration baselines.



		  Subpractices…



		Assess the integrity of the baselines.



		Confirm that the configuration records correctly identify the configuration of the CIs.



		Review the structure and integrity of the items in the CM system.



		Confirm the completeness and correctness of the items in the CM system.



		Confirm compliance with applicable CM standards & procedures.



		Track action items form the audit to closure.











Specific Goals



Specific Practices



Generic Practices



Generic Goals

Support; Configuration Management:

Process and Product

Quality Assurance

Measurement &

Analysis

Configuration Management

Capability Levels











































Generic Practices by Goal:  GG 1 “Achieve Specific Goals”





GP 1.1:  Perform Base Practices 



	Perform the base practices of the configuration management process to develop work products and provide services to achieve the specific goals of the process area.









Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Commitment to Perform)



GP 2.1:  Establish an Organizational Policy 



	Establish and maintain an organizational policy for planning and performing the configuration management process.



(Ability to Perform)



GP 2.2:  Plan the Process



	Establish and maintain the plan for performing the configuration management process.





(Continued)







Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



GP 2.3:  Provide Resources



	Provide adequate resources for performing the configuration management process, developing the work products, and providing the services of the process.



GP 2.4:  Assign Responsibility



	Assign responsibility and authority for performing the process, developing the work products, and providing the services of the CM process.



GP 2.5:  Train People



	Train the people performing or supporting the CM process as needed.



(Continued)







Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Directing Implementation)



GP 2.6:  Manage Configurations



	Place designated work products of the CM process under appropriate levels of configuration management.



GP 2.7:  Identify and involve Relevant Stakeholders



	Identify and involve the relevant stakeholders of the CM process as planned.



GP 2.8:  Monitor and Control the Process



	Monitor and control the CM process against the plan for performing the process and take appropriate corrective actions.



(Continued)







Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Verifying Implementation)



GP 2.9:  Objectively Evaluate Adherence



	Objectively evaluate adherence of the CM process against its process description, standards, and procedures, and address noncompliance.



GP 2.10:  Review Status with Higher Level Management



	Review the activities, status, and results of the CM process with higher level management and resolve issues.







Generic Practices by Goal:  GG3 “Institutionalized a Defined Process”



(Ability to Perform)



GP 3.1:  Establish a Defined Process



	Establish and maintain the description of a defined CM process.



(Directing Implementation)



GP 3.2:  Collect Improvement Information



	Collect work products, measures, measurement results, and improvement information derived form planning and performing the CM process to support the future use and improvement of the organization’s processes and process assets.







Generic Practices by Goal:  GG4 “Institutionalized a Quantitatively Managed 				Process”



GP 4.1:  Establish Quantitative Objectives for the Process



	Establish and maintain quantitative objectives for the CM process that address quality and process performance based on customer needs and business objectives.



GP 4.2:  Stabilize Subprocess Performance



	Stabilize the performance of one or more subprocesses to determine the ability of the CM process to achieve the established quantitative quality and process-performance objectives.







Generic Practices by Goal:  GG5 “Institutionalize an Optimizing Process”



GP 5.1:  Ensure Continuous Process Improvement



	Ensure continuous improvement of the CM process in fulfilling the relevant business objectives of the organization.



GP 5.2:  Correct Root Causes or Problems



	Identify and correct the root causes of defects and other problems in the configuration management process.










Configuration Management 

“The Cookbook Approach”













































































































































































































































































Configuration Management 

“The Cookbook Approach”

This session will present an overview of “Building the Configuration Management Cookbook” beginning with establishment of initial System Engineering Requirements through the final release of the product developed.  This presentation identifies such areas as identification of the Change Authority, Identification of the Artifacts being developed, and how the artifacts are baseline controlled by the CM Department.
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“The Cookbook Approach”
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Configuration Management 

“The Cookbook Approach”



		Industry “Best Practices” Reference Material





		ANSI/EIA 649; “National Consensus Standard for Configuration Management”

		IEEE/EIA 12207.0; “Software Life Cycle Processes”

		MIL-HDBK-61A;  “Configuration Management Guidance”

		MIL-STD-100G; “Engineering Drawing Practices”

		ASME Y14.100M;  “Engineering Drawing Practices”

		ISO 10007; “Quality Management – Guidelines for Configuration Management”

		CMMI    ;  “CMMI      for Systems Engineering, Software Engineering, and Integrated Product and Process Development”





SM

SM













Configuration Management 

“The Cookbook Approach”

Establish your Approach (Planning & Management)

	The primary processes consist of five processes that serve primary parties during the life cycle of a product.  A primary party is one that initiates or performs the development, operation, or maintenance of software products.  The primary processes are:



		Acquisition Process:  Defines the activities of the acquirer, the organization that acquires a system.



		Supply Process:  Defines the activities of the supplier, the organization that provides the system.



		Development Process:  Defines the activities of the developer, the organization that defines and develops the product.



		Operational Process:  Defines the activities of the operator, the organization that provides the service of a system in its live environment for its users.



		Maintenance Process:  Defines the activities of the maintainer, the organization that provides the service of maintaining the product; that is, managing modifications to the product to keep it current and in operational fitness.  This process includes the migration and retirement of the product.

















Configuration Management 

“The Cookbook Approach”

Establish your Approach (Planning & Management)

	The primary processes consist of five processes that serve primary parties during the life cycle of a product.  A primary party is one that initiates or performs the development, operation, or maintenance of software products.  The primary processes are:

Acquisition Process

Development Process

Supply

Process















Configuration Management 

“The Cookbook Approach”

Systems Engineering

Electrical

Mechanical

Production

Logistics

Development & Testing

Product Test & Integration

Software Engineering

Quality Assurance

Configuration Management

Training

Architecture

Process Improvement

Measurement & Analysis

Management Support & Resources

Review the Different Recipes (Identification)















Configuration Management 

“The Cookbook Approach”

Management & Planning

Status Accounting

Review & Audits

“Apply the 5 Basic Functions of CDM”

Change Control

Identification







Configuration Management 

“The Cookbook Approach”

		1st 
I.D of Life Cycle Processes		2nd
Systems Reqts. Analysis		3rd
Architectural Design		4th
S/W Reqts. Analysis		5th
Detailed Design		6th 
Code & Unit Test

		Documentation

CDM Plan

QA Plan

Verification 
Plan

Validation Plan

Joint Reviews 
Plan

Audit Plan		Plans & Procedures		XXX		XXX		XXX		XXX		XXX

		Change Control Authority		Systems Engineering Mgr.		Architectural Engineering Mgr.		Software Engineering Mgr.		Software Release Mgr.		Software Release Mgr.

		Products being Developed		Use Case Model
Req. Hierachy
Scenarios
Behaviors		Arch. Document		Classes
Scenarios
Scope
SRS/IRS		Build Plan
Concepts
Interfaces		Test Plan
Test Descrip.
Test Report

		Database Tools		Doors, Slate, RTM, etc…		CMIS, IDE, etc.		Apex, Clear Case, etc.

		Database Control (Baseline vs. Version Control)



		Baseline Audit		Baseline Audit



















































Configuration Management 

“The Cookbook Approach”

		7th
S/W Integration		8th
S/W Qual. Testing		9th
Systems Integration		10th
Systems Qual. Testing		11th
Acceptance		12th
Support

		Plans & Procedures		XXX		XXX		XXX		XXX		XXX		XXX

		Change Control Authority		I&T Mgr.		I&T Mgr.		I&T Mgr.		I&T Mgr.		Product Assurance Mgr.		Program Mgr.

		Products being Developed		Test Plan
Test Descrip.
Test Report		Test Plan
Test Descrip.
Test Report		Test Plan
Test Descrip.
Test Report		Test Plan
Test Descrip.
Test Report		Test Plan
Test Descrip.
Test Report		O&M Plan
Training Plan

		Database Tools

		Database Control (Baseline vs. Version Control)		Baseline Audit		Baseline Audit		PCA/FCA































































Configuration Management 

“The Cookbook Approach”

		1st 
I.D of Life Cycle Processes		2nd
Systems Reqts. Analysis		3rd
Architectural Design		4th
S/W Reqts. Analysis		5th
Detailed Design		6th 
Code & Unit Test

		Documentation

CDM Plan

QA Plan

Verification 
Plan

Validation Plan

Joint Reviews 
Plan

Audit Plan

		
Performed Process:  A process that accomplishes the needed work to produce identified output work products using identified input work products.

Planned Process:  A process that is documented both by a description and a plan.  The description and plan should be coordinated, and the plan should included standards, requirements, objectives, resources, assignments, etc.









































Configuration Management 

“The Cookbook Approach”

		1st 
I.D of Life Cycle Processes		2nd
Systems Reqts. Analysis		3rd
Architectural Design		4th
S/W Reqts. Analysis		5th
Detailed Design		6th 
Code & Unit Test

		Documentation

CDM Plan

QA Plan

Verification 
Plan

Validation Plan

Joint Reviews 
Plan

Audit Plan		Plans & Procedures		XXX		XXX		XXX		XXX		XXX

		
Product-Related life-Cycle Processes;  Processes associated with a product throughout one or more phases of its life (i.e., from conception through disposal), such as the manufacturing and support processes.









































Configuration Management 

“The Cookbook Approach”

		1st 
I.D of Life Cycle Processes		2nd
Systems Reqts. Analysis		3rd
Architectural Design		4th
S/W Reqts. Analysis		5th
Detailed Design		6th 
Code & Unit Test

		Documentation

CDM Plan

QA Plan

Verification 
Plan

Validation Plan

Joint Reviews 
Plan

Audit Plan		Change Control Authority		Systems Engineering Mgr.		Architectural Engineering Mgr.		Software Engineering Mgr.		Software Release Mgr.		Software Release Mgr.

		Configuration Control Board;  A Group of people responsible for evaluating and approving or disapproving proposed changes to configuration Items, and for ensuring implementation of approved changes.









































Configuration Management 

“The Cookbook Approach”

		1st 
I.D of Life Cycle Processes		2nd
Systems Reqts. Analysis		3rd
Architectural Design		4th
S/W Reqts. Analysis		5th
Detailed Design		6th 
Code & Unit Test

		Documentation

CDM Plan

QA Plan

Verification 
Plan

Validation Plan

Joint Reviews 
Plan

Audit Plan		Products being Developed		Use Case Model
Req. Hierachy
Scenarios
Behaviors		Arch. Document		Classes
Scenarios
Scope
SRS/IRS		Build Plan
Concepts
Interfaces		Test Plan
Test Descrip.
Test Report

		Product:  Any tangible output or service that is a result of a process and that is intended for delivery to a customer or end user. 









































Configuration Management 

“The Cookbook Approach”

Establish your Approach (Planning & Management)















Configuration Management 

“The Cookbook Approach”

Understand Your Requirements

 (Planning & Management)















Configuration Management 

“The Cookbook Approach”

Identify Your Tools for Accomplishing the Task

 (Identification)















Configuration Management 

“The Cookbook Approach”

Phase 1

Phase 2

Phase 3

Phase 4







Configuration Management 

“The Cookbook Approach”

Review the Recipes (Identification)















Configuration Management 

“The Cookbook Approach”

Identify Your Tools for Accomplishing the Task

 (Identification)

Porter House

Microwave

Stove

Grill















Configuration Management 

“The Cookbook Approach”

Identify Your Tools for Accomplishing the Task

 (Identification)

Types of Spices















Configuration Management 

“The Cookbook Approach”

Change Control
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“The Cookbook Approach”

Status Accounting
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“The Cookbook Approach”

Verification & Audit

























































































































Configuration Management 

“The Cookbook Approach”
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	ISO/IEC 12207 – 1995:   Standard for Information Technology – 					Software Life Cycle Processes
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	IEEE/EIA 12207.1 – 1998:  Software Life Cycle Processes – 

					Life Cycle Data





	IEEE/EIA 12207.2 – 1998:  Software Life Cycle Processes – 
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History of 12207







Abstract

ISO/IEC 12207 provides a common framework for developing and managing software.  IEEE/EIA 12207.0 consists of the clarifications, additions, and changes accepted by the Institute of Electrical and Electronics Engineers (IEEE) and the Electronic Industries Alliance (EIA) as formulated by a joint project of the two organizations.  IEEE/EIA 12207.0 contain concepts and guidelines to foster better understanding and application of the standard.  Thus this standard provides industry a basis for software practices that would be useable for both national and international business.
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		Purpose:  This International Standard establishes a common framework for software life cycle processes, with well-defined terminology, that can be referenced by the software industry.  It contains processes, activities, and tasks that are to be applied during the acquisition of a system that contains software, a stand-alone software product, and software service and during the supply, development, operation, and maintenance of software products.  Software includes the software portion of firmware.



This International Standard also provides a process that can be employed for defining, controlling, and improving software life cycle processes.

		Application:  Applies to the acquisition of systems and software products and services, to the supply, development, operation, and maintenance of software products, and to the software portion of firmware, whether performed internally or externally to an organization.
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Abstract



	ISO/IEC 12207 provides a common framework for developing and managing software.  IEEE/EIA 12207.0 consists of the clarifications, additions, and changes accepted by the Institute of Electrical and Electronics Engineers (IEEE) and the Electronic Industries Alliance (EIA) as formulated by a joint project of the two organizations.  IEEE/EIA 12207.1 provides guidance for recording life cycle data resulting from the life cycle processes of IEEE/EIA 12207.0.
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Abstract



	ISO/IEC 12207 provides a common framework for developing and managing software.  IEEE/EIA 12207.0 consists of the clarifications, additions, and changes accepted by the Institute of Electrical and Electronics Engineers (IEEE) and the Electronic Industries Alliance (EIA) as formulated by a joint project of the two organizations.  IEEE/EIA 12207.2 provides implementation considerations guidance for the normative clauses of IEEE/EIA 12207.0.  The guidance is based on software industry experience with the life cycle processes of IEEE/EIA 12207.0.

IEEE/EIA 12207.2 - 1997

Software Life Cycle Processes – Implementation Considerations









2.  Normative Reference (pg 2)





	The following standards contain provisions which, through reference in this test, constitute provisions of this International Standard.  At the time of publication, the editions indicated were valid.  All standards are subject to revision, and parties to agreement based on this International Standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below.  Members of IEC and ISO maintain registers of currently valid International Standards.
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3.  Definitions (pg 3)





	For the purposes of this International Standard, the definitions given in ISO 8402, ISO/IEC 2382-1 and ISO/IEC 2382-20 apply, together with the following definitions.



	NOTE – A product may be interpreted as a part of a system as applicable.
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4.  Application of this International Standard (Clause 4) (pg 6)





	This clause presents the software life cycle that can be employed to acquire, supply, develop, operate, and maintain software products.  The objective is to provide a road map for the users of this International Standard so that they can orient themselves in it and apply it judiciously.





	4.1.1  Life Cycle Processes:  This International Standard groups the activities that may be performed during the life cycle of software into five primary processes, eight supporting processes, and four organizational processes.  Each life cycle process is divided into a set of activities; each activity is further divided into a set of tasks.  Subclause numbering a.b denotes a process, a.b.c an activity, and a.b.c.d a task.  These life cycle processes are introduced below in depicted in figure 1 (see pg 7).
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	4.1.1.1  Primary Processes [task] (pg 6):  



	The primary processes (clause 5) [presents the software life cycle] consist of five processes that serve primary parties during the life cycle of software.  A primary party is one that initiates or performs the development, operation, or maintenance of software products.  The primary processes are:



		Acquisition Process (subclause 5.1) [process]:  Defines the activities of the acquirer, the organization that acquires a system, software product or software service.



		Supply Process (subclause 5.2):  Defines the activities of the supplier, the organization that provides the system, software product or software service to the acquirer.



		Development Process (subclause 5.3):  Defines the activities of the developer, the organization that defines and develops the software product.
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		Operation Process (subclause 5.4):  Defines the activities of the operator, the organization that provides the service of operating a computer system in its live environment for its users.



		Maintenance Process (subclause 5.5):  Defines the activities of the maintainer, the organization that provides the service of maintaining the software product; that is, managing modifications to the software product to keep it current and in operational fitness.  This process includes the migration and retirement of the software product.
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	4.1.1.2  Supporting Life Cycle Processes (pg 6):  



	The supporting life cycle processes (clause 6) consist of eight processes.  A supporting process supports another process as an integral part with a distinct purpose and contributes to the success and quality of the software project.  A supporting process is employed and executed, as needed, by another process.  The supporting processes are:



		Documentation Process (subclause 6.1) [a process].  Defines the activities for recording the information produced by a life cycle process.



		Configuration Management Process (subclause 6.2).  Defines the configuration management activities.
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		Quality Assurance Process (subclause 6.3).  Defines the activities for objectively assuring that the software products and processes are in conformance with their specified requirements and adhere to their established plans.  Joint Reviews, Audits, Verification, and Validation may be used as techniques of Quality Assurance.



		Verification Process (subclause 6.4).  Defines the activities (for the acquirer, the supplier, or an independent party) for verifying the software products and services in varying dept depending on the software project.



		Validation Process (subclause 6.5).  Defines the activities (for the acquirer, the supplier, or an independent party) for validating the software products of the software project.
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		Joint Review Process (subclause 6.6).  Defines the activities for evaluating the status and products of an activity.  This process may be employed by any two parties, where one party (reviewing party) reviews another party (reviewed party) in a joint forum.



		Audit Process (subclause 6.7).  Defines that activities for determining compliance with the requirements, plans, and contract.  This process may be employed by any two parties, where one party (auditing party) audits the software products or activities of another party (audited party).



		Problem Resolution Process (subclause 6.8).  Defines a process for analyzing and removing the problems (including nonconformances), whatever their nature or source, that are discovered during the execution of development, operation, maintenance, or other processes.
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	4.1.1.3  Organizational Life Cycle Processes (pg 8):  



	The organizational life cycle processes (clause 7) consist of four processes.  They are employed by an organization to establish and implement an underlying structure made up of associated life cycle processes and personnel and continuously improve the structure and processes.  They are typically employed outside the realm of specific projects and contracts; however, lessons from such projects and contracts contribute to the improvement of the organization.  The organizational processes are:



		Management Process (subclause 7.1) [a process].  Defines the basic activities of the management, including project management, related to the execution of a life cycle process.
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		Infrastructure Process (subclause 7.2).  Defines the basic activities for establishing the underlying structure of a life cycle process.



		Improvement Process (subclause 7.3).  Defines the basic activities that an organization (that is, acquirer, supplier, developer, operator, maintainer, or the manager of another process) performs for establishing, measuring, controlling, and improving its life cycle process.



		Training Process (subclause 7.4).  Defines the activities for providing adequately trained personnel.
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5 PRIMARY

 LIFE CYCLE PROCESSES

5.1  Acquisition



5.5  Maint.



5.4  Operation







5.3  Development 









5.2  Supply



8 SUPPORTING

 LIFE CYCLE PROCESSES

6.1  Documentation



6.2  Configuration Management

6.3  Quality Assurance

6.4  Verification

6.5  Validation

6.6  Joint Review

6.7  Audit

6.8 Problem Resolution



4 ORGANIZATIONAL LIFE CYCLE PROCESSES

7.1  Management



7.2. Infrastructure

7.3  Improvement

7.4.  Training 
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5.  Primary Life Cycle Processes (Clause 5) (pg 9):  





	This clause defines the following primary life cycle processes:



	5.1  Acquisition process;

	5.2  Supply process;

	5.3  Development process;

	5.4  Operation process;

	5.5  Maintenance process.



	The activities and tasks in a primary process are the responsibility of the organization initiating and performing that process.  This organization ensures that the process is in existence and functional.
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5.1  Acquisition Process [a process] (pg 10):  





	Contains the activities and tasks of the acquirer.  The process begins with the definition of the need to acquire a system, software product or software service.  This process continues with the preparation and issue of a request for proposal, selection of a supplier, and management of the acquisition process through to the acceptance of the system, software product or software service.



	The individual organization having the need may be called the owner.  The owner may contract any or all of the acquisition activities to an agent who will in turn conduct those activities according to the Acquisition Process.  The acquirer in this subclause may be the owner or the agent.



	(Cont’d)
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	The acquirer manages the Acquisition Process at the project level following the Management Process (7.1), which is instantiated in this process; establishes an infrastructure under the process following the Infrastructure Process (7.2); tailors the process for the project following the Tailoring Process (annex A); and manages the process at the organizational level following the Improvement Process (7.3) and the Training Process (7.4).



	List of Activities:  This process consists of the following activities:



		Initiation;

		Request-for-Proposal [-tender] preparation;

		Contract preparation and update;

		Supplier monitoring;

		Acceptance and completion.	
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5.2  Supply Process [a process] (pg. 13):



	The Supply Process contains the activities and tasks of the supplier.  The process may be initiated either by a decision to prepare a proposal to answer an acquirer’s request for proposal or by signing and entering into a contract with the acquirer to provide the system, software product or software service.  The process continues with the determination of procedures and resources needed to manage and assure the project, including development of project plans and execution of the plans through delivery of the system, software product or software service to the acquirer.



	The supplier manages the Supply Process at the project level following the Management Process (7.1), which is instantiated in this process; establishes an infrastructure under the process following the Infrastructure Process (7.2); tailors the process for the project following the Tailoring Process (annex A); and manages the process at the organizational level following the Improvement Process (7.3) and the Training Process (7.4).
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List of Activities:  This process consists of the following activities:



		Initiation;

		Preparation of response;

		Contract;

		Planning;

		Execution and control;

		Review and evaluation;

		Delivery and completion.
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5.3  Development Process [a process] (pg 16):  





	The Development Process contains the activities and tasks of the developer.  The process contains the activities for requirements analysis, design, coding, integration, testing, and installation and acceptance related to software products.  It may contain system related activities if stipulated in the contract.  The developer performs or supports the activities in this process in accordance with the contract.



	The developer manages the Development Process at the project level following the Management Process (7.1), which is instantiated in this process; establishes an infrastructure under the process following the Infrastructure Process (7.2); tailors the process for the project following the Tailoring Process (annex A); and manages the process at the organizational level following the Improvement Process (7.3) and the Training Process (7.4).  When the developer is the supplier of the developed software product, the developer performs the Supply Process (5.2).
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List of Activities:  This process consists of the following activities:



		Process Implementation;

		System Requirements Analysis;

		System Architectural Design;

		Software Requirements Analysis;

		Software Architectural Design;

		Software Detailed Design;

		Software Coding and Testing;

		Software Integration;

		Software Qualification Testing;

		System Integration;

		System Qualification Testing;

		Software Installation;

		Software Acceptance Support;
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5.4  Operation Process [a process] (pg 23):  





	The Operation Process contains the activities and tasks of the operator.  The process covers the operation of the software product and operational support to users.  Because operation of software product is integrated into the operation of the system. The activities and tasks of this process refer to the system.



	The operator manages the Operation Process at the project level following the Management Process (7.1), which is instantiated in this process; establishes an infrastructure under the process following the Infrastructure Process (7.2); tailors the process for the project following the Tailoring Process (annex A); and manages the process at the organizational level following the Improvement Process (7.3) and the Training Process (7.4).  When the operator is the supplier of the operation service, the operator performs the Supply Process (5.2).



	(Cont’d)
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List of Activities:  This process consists of the following activities:



		Process implementation;



		Operational testing;



		System operation;



		User support.
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5.5  Maintenance Process [a process] (pg. 24):  





	The Maintenance Process contains the activities and tasks of the maintainer.  This process is activated when the software product undergoes modifications to code and associated documentation due to a problem or the need for improvement or adaptation.  The objective is to modify existing software product while preserving its integrity.  This process includes the migration and retirement of the software product.  The process ends with the retirement of the software product.



	The activities provided in this clause are specific to the Maintenance Process; however, the process may utilize other processes in this International Standard.  If the Development Process (5.3) is utilized, the term developer there is interpreted as maintainer.



	(Cont’d)
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	The maintainer manages the Maintenance Process at the project level following the Management Process (7.1), which is instantiated in this process; establishes an infrastructure under the process following the Infrastructure Process (7.2); tailors the process for the project following the Tailoring Process (annex A); and manages the process at the organizational level following the Improvement Process (7.3) and the Training Process (7.4).  When the maintainer is the supplier of the maintenance service, the maintainer performs the Supply Process (5.2).



	List of Activities:  This process consists of the following activities:



		Process implementation;

		Problem and modification analysis;

		Modification implementation;

		Maintenance review/acceptance;

		Migration;

		Software retirement.
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		Supporting Life Cycle Processes (Clause 6) (pg. 27):





	This clause defines the following supporting life cycle processes:





6.1 [a process] Documentation Process;

6.2  Configuration Management Process;

6.3  Quality Assurance Process;

6.4  Verification Process;

6.5  Validation Process;

6.6  Joint Review Process;

6.7  Audit Process;

6.8  Problem Resolution Process;
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	6.1  Documentation Process [a process] (pg. 28):



	The Documentation Process is a process for recording information produced by a life cycle process or activity.  The process contains the set of activities, which plan, design, develop, produce, edit, distribute, and maintain those documents needed by all concerned such as managers, engineers, and users of the system or software product.



	Execution of this process by an organization results in the establishment of internal documentation standards (such as standards for program management plan and software design document) in a suitable media – paper, electronic, or other.  The terms used in this process need to be interpreted accordingly for a given media or domain.



	List of Activities:



	6.1.1 Process Implementation [activity] (A plan, identifying the documents to be produced during the life cycle….shall be developed, documented, and implemented.)





	6.1.2 Design and Development [activity] (Each identified document shall be designed in accordance with applicable documentation standards…format, content description, page numbering, figure/table placement, proprietary/security marking, packaging, and other presentation items.)
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	6.1.3  Production [activity] (In accordance with the plan…may use paper, electronic, or other media.  Master materials shall be stored….for record retention, security, maintenance, and backup.)



	6.1.4 Maintenance [activity] (The tasks, that are required to be performed when documentation is to be modified, shall be performed.  For those documents that are under CM, modifications shall be managed in accordance with the CM process (6.2)
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6.2  Configuration Management Process [a process] (pg. 29):



	The Configuration Management Process is a process of applying administrative and technical procedures throughout the software life cycle to:  Identify and define software items in a system; control modifications and releases of the items; record and report the status of the items and modification requests; ensure the completeness, consistency, and correctness of the items; and control storage, handling, and delivery of the items.



List of Activities:





6.2.1  Process Implementation [activity].  This activity consists of the

following tasks:
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	6.2.1.1  A configuration management plan shall be developed [task].  The plan shall describe:



		The CM Activities;



		Procedures and Schedule for performing these activities;



		The organization(s) responsible for performing these activities;



		and their relationship with other organizations, such as software development or maintenance.  The plan shall be documented and implemented.





NOTE – The plan may be a part of the system configuration management plan.
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6.2.2 Configuration Identification [activity].   This activity consists of the following tasks: 

	

	6.2.2.1  [task] A scheme shall be established for the identification of software items and their versions to be controlled for the project.  For each software CI and its versions, the following shall be identified:  the documentation that establishes the baseline;  the version references; and other identification details.





6.2.3 Configuration Control.  This activity consists of the following task:





	6.2.3.1  The following shall be performed:  identification and recording of change requests; analysis and evaluation of the changes; approval or disapproval of the request; and implementation, verification, and release of the modified software item.  An audit trail shall exist, whereby each modification, the reason for the modification, and authorization of the modification can be traced.  Control and audit of all accesses to the controlled software items that handle safety or security critical functions shall be performed.
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6.2.4 Configuration Status Accounting.  This activity consists of the following tasks:





	6.2.4.1  Management records and status reports that show the status and history of controlled software items including baseline shall be prepared.  Status reports shall include the number of changes for a project, latest software item versions, release identifiers, the number of releases, and comparisons of releases.





6.2.5 Configuration Evaluation.  This activity consists of the following tasks:





	6.2.5.1  The following shall be determined and ensured:  the functional completeness of the software items against their requirements and the physical completeness of the software items (whether their design and code reflect an up-to-date technical description).

IEEE/EIA 12207.0 - 1997

Software Life Cycle Processes









	6.2.6  Release Management and Delivery.  This activity consists of the following task:



	6.2.6.1  The release and delivery of software products and documentation shall be formally controlled.  Master copies of code and documentation shall be maintained for the life of the software product.  The code and documentation that contain safety or security critical functions shall be handled, stored, packaged, and delivered in accordance with the policies of the organizations involved.  
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6.3  Quality Assurance Process [a process] (pg. 31):



	The Quality Assurance Process is a process for providing adequate assurance that the software products and processes in the project life cycle conform to their specified requirements and adhere to their established plans.  To be unbiased, quality assurance needs to have organizational freedom and authority from persons directly responsible for developing the software product or executing the process in the project.  Quality Assurance may be internal or external depending on whether evidence of product or process quality is demonstrated to the management of the supplier or the acquirer.  Quality assurance may make use of the results of other supporting processes, such as Verification, Validation, Joint Reviews, Audits, and Problem Resolution.



(Cont’d)		
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	List of Activities.  This process consists of the following activities:



		Process Implementation;



		Product Assurance;



		Process Assurance;



		Assurance of Quality Systems.	
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6.4.  Verification Process [a process] (pg. 33):



	The Verification Process is a process for determining whether the software products of an activity fulfill the requirements or conditions imposed on them in the previous activities.  For cost and performance effectiveness, verification should be integrated, as early as possible, with the process (such as supply, development, operation, or maintenance) that employs it.  This process may include analysis, review and test.



	This process may be executed with varying degrees of independence.  The degree of independence may range from the same person or different person in the same organization to a person in a different organization with varying degrees of separation.  In the case where the process is executed by and organization independent of the supplier, developer, operator, or maintainer, it is called Independent Verification Process.		
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	List of Activities.  The process consists of the following activities:



		Process Implementation;



		Verification.



IEEE/EIA 12207.0 - 1997

Software Life Cycle Processes









6.5.  Validation Process [a process] (pg. 36):



	The Validation process is a process for determining whether the requirements and the final, as-built system or software product fulfills its specific intended use.  Validation may be conducted in earlier stages.  This process by be conducted as part of Software Acceptance Support (5.3.13).



	This process may be executed with varying degrees of independence.  The degree of independence may range from the same person or different person in the same organization to a person in a different organization with varying degrees of separation.  In the case where the process is executed by an organization independent of the supplier, developer, operator, or maintainer, it is called Independent Validation Process.	
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	List of Activities.  The process consists of the following activities:



		Process Implementation;



		Validation.
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6.6  Joint Review Process [a process] (pg. 38):



	The Joint Review Process is a process for evaluating the status and products of an activity of a project as appropriate.  Joint reviews are at both project management and technical levels and are held throughout the life of the contract. This process may be employed by any two parties, where one party (reviewing party) reviews another party (reviewed party).



	List of activities.  This process consists of the following activities:



	6.6.1  Process Implementation;



	6.6.2  Project Management Reviews;



	6.6.3  Technical Reviews.	
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6.7  Audit Process [a process] (pg 40):



	The Audit Process is a process for determining compliance with the requirements, plans, and contract as appropriate.  This process may be employed by any two parties, where one party (auditing party) audits the software products or activities of another party (audited party).



	List of Activities.  This process consists of the following activities:



		Process Implementation;



		Audit.
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6.8  Problem Resolution Process [a process] (pg. 41):



	The Problem Resolution Process is a process for analyzing and resolving the problems (including nonconformance’s), whatever their nature or source, that are discovered during the execution of development, operation, maintenance, or other processes.  The objective is to provide a timely, responsible, and documented means to ensure that all discovered problems are analyzed and resolved and trends are recognized.



	List of Activities.  The process consists of the following activities:



		Process Implementation;



		Problem Resolution.
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		Organizational Life Cycle Processes (Clause 7) (pg 42)





This clause defines the following organization life cycle processes:



	7.1  Management Process;



	7.2  Infrastructure Process;



	7.3  Improvement Process;



	7.4  Training Process.



	The activities and tasks in an organizational process are the responsibility of the organization using that process.  The organization ensures that the process is in existence and functional.
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7.1  Management Process [a process] (pg 43);



	The Management Process contains the generic activities and tasks, which may be employed by any party that has to manage its respective process(es).  The manager is responsible for product management, project management, and task management of the applicable process(es), such as the acquisition, supply, development, operation, maintenance, or supporting process.



	List of Activities.  This process consists of the following activities;



	7.1.1  Initiation and Scope definition;

	7.1.2  Planning;

	7.1.3  Execution and Control;

	7.1.4  Review and Evaluation;

	7.1.5  Closure.
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7.2  Infrastructure Process [a process] (pg 45);



	The Infrastructure Process is a process to establish and maintain the infrastructure needed for any other process.  The infrastructure may include hardware, software, tools, techniques, standards, and facilities for development, operation, or maintenance.



	List of Activities.  This process consists of the following activities;



	7.2.1  Process Implementation;



	7.2.2  Establishment of the Infrastructure;



	7.2.3  Maintenance of the Infrastructure.
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7.3  Improvement Process [a process] (page 46);



	The Improvement Process is a process for establishing, assessing, measuring, controlling, and improving a software life cycle process.



	List of Activities.  This process consists of the following activities;



	7.3.1  Process establishment;



	7.3.2  Process assessment;



	7.3.3  Process improvement.
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7.4  Training Process [a process] (page 47);



	The Training Process is a process for providing and maintaining trained personnel.  The acquisition, supply, development, operation, or maintenance of software products is largely dependent upon knowledgeable and skilled personnel.  For example:  developer personnel should have essential training in software management and software engineering.  It is, therefore, imperative that personnel training be planned and implemented early so that trained personnel are available as the software product is acquired, supplies, developed, operated, or maintained.



	List of Activities.  This process consists of the following activities;



	7.4.1  Process implementation;

	7.4.2  Training material development;

	7.4.3  Training plan implementation.
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IEEE/EIA 12207.0:  Software Life Cycle Processes



		Purpose:  This International Standard establishes a common framework for software life cycle processes, with well-defined terminology, that can be referenced by the software industry.



		Application:  Applies to the acquisition of systems and software products and services, to the supply, development, operation, and maintenance of software products, and to the software portion of firmware, whether performed internally or externally to an organization.



SUMMARY

IEEE/EIA 12207.0 - 1997

Software Life Cycle Processes









		Life Cycle Processes:  This International Standard groups the activities that may be performed during the life cycle of software into;



		Five Primary Processes



		Acquisition Process

		Supply Process

		Development Process

		Operation Process

		Maintenance Process



		Eight Supporting Processes



		Documentation Process

		Configuration Management Process

		Quality Assurance Process

		Verification Process

		Validation Process

		Joint Review Process

		Audit Process

		Problem Resolution Process



IEEE/EIA 12207.0 - 1997

Software Life Cycle Processes









		Four Organizational Processes



		Management Process:  Defines the basic activities of the management, including project management, related to the execution of a life cycle process.



		Infrastructure Process:  Defines the basic activities for establishing the underlying structure of a life cycle process.



		Improvement Process:  Defines the basic activities that an organization (that is, acquirer, supplier, developer, operator, maintainer, or the manager of another process) performs for establishing, measuring, controlling, and improving its life cycle process.



		Training Process:  Defines the activities for providing adequately trained personnel.
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Guidelines for Process 



Integration



&



Product Improvement
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Purpose:  



The purpose of CMM Integration is to provide guidance for improving your organization’s processes and your ability to manage the development, acquisition, and maintenance of products or services.



CMM Integration places proven approaches into a structure that helps your organization appraise its organizational maturity or process area capability, establish priorities for improvements, and implement these improvements.
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Representation: Continuous or Staged 



Continuous:  If you choose the continuous representation for your organization, expect that the model will do the following:



		  Allow you to select the order of improvement that best meets the organization’s business objectives and mitigates the organization’s areas of risk.



		  Enable comparisons across and among organizations on a process area by process area basis or by comparing results through the use of equivalent staging.



		  Allows improvements of different processes to be performed at different rates.



		  Provide an easy migration from Electronic Industries Alliance Interim Standard (EIA/IS) 731 to CMMI.



		  Afford an easy comparison of process improvement to International Organization for Standardization and International Electrotechnical Commission (ISO/IEC) 15504, because the organization of process areas is similar to ISO/IEC 15504.
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Specific Goals

Generic Goals





Specific Practices

Generic Practices



Continuous Structure:

Process Area 1

Process Area 3

Process Area 2

Capability Levels
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Representation: Continuous or Staged 



Staged:  If you choose the staged representation for your organization, expect that the model will do the following:



		  Provide a proven sequence of improvements, beginning with basic management practices and progressing through a predefined and proven path of successive levels, each serving as a foundation for the next.



		  Permit comparisons across and among organizations by the use of maturity levels.



		  Provide an easy migration from the SW-CMM to CMMI.



		  Provide a single rating that summarizes appraisal results and allows comparisons among organizations.
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Specific Goals

Generic Goals



Generic Practices





Specific Practices







Staged Structure:

Process Area 1

Process Area 3

Process Area 2

Maturity Levels











Commitment

To Perform

Ability

To Perform

Directing

Implementation

Verifying

Implementation







Common Features
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CMMI Models:  



The CMMI Product Suite contains and is produced from a framework that provides the ability to generate multiple models and associated training and appraisal materials.



These CMMI Models may reflect content from bodies of knowledge…



		  Systems Engineering  (CMMI-SE)



		  Software Engineering  (CMMI-SW)



		  Integrated Product and Process Development (CMMI-SE/SW/IPPD)
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CMMI Models:  



Use of a CMMI Model can help set….



		  Process Improvement Objectives and Priorities,



		  Improve Processes, and



		  Provide guidance for ensuring stable, capable, and mature processes.





A selected CMMI Model can serve as a guide for improvements of organization processes.
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Capability Levels: 



Belong to a continuous representation, and applies to an organization’s process improvement achievement in individual process areas.  These levels are a means for incrementally improving the process corresponding to a given process area.  There are six capability levels, numbered 0 through 5.



Maturity Levels:



Belong to a  staged representation, and applies to an organization’s process improvement achievement across multiple process areas.  These levels are a means of predicting the general outcomes of the next project undertaken.  There are five maturity levels, numbered 1 through 5.
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		Comparison of Capability and Maturity Levels

		Level		Continuous Capability Levels		Staged Maturity Levels

		Level 0		Incomplete		N/A

		Level 1		Performed		Initial

		Level 2		Managed		Managed

		Level 3		Defined		Defined

		Level 4		Quantitatively Managed		Quantitatively Managed

		Level 5		Optimizing		Optimizing



CMMI



































Capability Levels:

 

	Level 0.   Incomplete



	Level 1.  Performed



	Reaching capability level 1 for a process area is equivalent to saying you perform the process area, or more precisely, you are achieving the specific goals of the process area.



	Level 2.   Managed

 

	Reaching capability level 2 for a process area is like saying you manage your performance of the process area.



	That there is a plan for performing it, there are resources provided, responsibilities assigned, training on how to perform it, selected work products for performing the process area are controlled, etc.
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Capability Levels:

  

	Level 3.  Defined





	Reaching capability level 3 for a process area assumes that there is an organizational standard process or processes that cover that process area that can be tailored to the specific need.



	There are two points to remember;



		Tailoring may result in making no changes to the standard process.

		Each process area covers multiple activities, some of which are repeatedly performed.
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Capability Levels:

  

	Level 4.  Quantitatively Managed



	Level 5.  Optimizing





	Reaching capability level 4 or 5 for a process area is conceptually feasible but may not be economical except, perhaps, in situations where the product domain has been very stable for an extended period of time.
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0: Incomplete

3:  Defined

2:  Managed

1:  Performed

An incomplete process that is either not performed for partially performed.  One or more of the specific goals of the process are not satisfied.

Characterized as a “Performed Process.”  a) Process that satisfies the specific goals for the process area.  b) Supports and enables the work needed to produce identified output work products using identified input work products.

Critical distinction between “incomplete” and “performed” is that a performed process satisfies all of the specific goals of the process area.

Characterized as a “Managed Process.” A performed process that is also planned and executed in accordance with policy, employs skilled people have adequate resources to product controlled outputs, involves relevant stakeholders; is monitored, controlled, and reviewed; and is evaluated for adherence to its process description.  

Critical distinction between a “performed” and “managed” is the extent to which the process is managed.

Characterized as a “Defined Process.” A defined process that is tailored form the organization’s tailoring guidelines, and contributes work products, measures, and other process-improvement information to the organizational process assets.

Critical distinction between a “managed” and “defined” is the scope of application of the process descriptions, standards, and procedures.















4: Quantitatively Managed

5:  Optimizing

Characterized as a “Quantitatively Managed Process.”  a)  Process that is controlled using statistical and other quantitative techniques.  b)  Quantitative objectives for quality and process performance are established and used as criteria in managing the process.  c)  The quality and process performance are understood in statistical terms and are managed throughout the life of the process.

Critical distinction between “Defined” and “Quantitatively” is the predictability of the process performance.  The term “Quantitatively Managed” implies using appropriate statistical and other quantitative techniques to manage the performance of one or more critical subprocesses of a process so that the future performance of the process can be predicted.  A “Defined Process” only provides qualitative predictability.

Characterized as a “Optimizing Process.” a)  A quantitatively managed process that is changed and adapted to meet relevant current and projected business objectives.  c) A process that focuses on continually improving the process performance through both incremental and innovative technological improvements.  c)  Process improvements that would address root causes of process variation and measurably improve the organization’s processes are identified, evaluated, and deployed as appropriate.

Critical distinction between a “Quantitatively” and “Optimizing” is that the optimizing process is continuously improved by addressing common causes of process variation.
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Maturity Levels:

 

	Level 1.  Initial



	At maturity level 1, processes are usually ad hoc and chaotic.  The organization usually does not provide a stable environment to support the process.  Success in these organizations depends on the competence and heroics of the people in the organization and not on the use of proved processes.  In spite of this chaos, maturity level 1 organizations often produce products and services that work; however, they frequently exceed their budgets and do not meet their schedules.



	Levels 2 through 5

 

	Levels 2 through 5 us the same terms as capability levels 2 through 5.
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Categories of CMMI Process Areas:

  

		Process Management





		Scope.  Process Management process areas contain the cross-project activities related to defining, planning, resourcing, deploying, implementing, monitoring, controlling, appraising, measuring, and improving processes.



		Process Areas.



		Organizational Process Focus (OPF)

		Organizational Process Definition (OPD)

		Organizational Training (OT)

		Organizational Process Performance (OPP)

		Organizational Innovation and Deployment (OID)
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Categories of CMMI Process Areas:



		Project Management





		Scope.  Project Management process areas cover the project management activities related to planning, monitoring, and controlling the project.



		Process Areas.



		Project Planning (PP)

		Project Monitoring and Control (PMC)

		Supplier Agreement Management (SAM)

		Integrated Project Management (IPM)

		Risk Management (RSKM)

		Integrated Teaming (IT)

		Quantitative Project Management (QPM)
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Categories of CMMI Process Areas:



		Engineering





		Scope.  Engineering process areas cover the development and maintenance activities that are shared across engineering disciplines (e.g., systems engineering and software engineering).



		Process Areas.



		Requirements Development (RD)

		Requirements Management (REQM)

		Technical Solution (TS)

		Product Integration (PI)

		Verification (VER)

		Validation (VAL)
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Categories of CMMI Process Areas:



		Support





		Scope.  Support process areas cover the activities that support product development and maintenance.



		Process Areas.



		Configuration Management (CM)

		Process and Product Quality Assurance (PPQA)

		Measurement and Analysis (MA)

		Organizational Environment for Integration (OEI)

		Decision Analysis and Resolution (DAR)

		Causal Analysis and Resolution (CAR)
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CONFIGURATION MANAGEMENT









Specific Goals

Generic Goals





Specific Practices

Generic Practices



Support; Configuration Management:

Process and Product
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Purpose:  



The purpose of Configuration Management (CM) is to establish and maintain the integrity of work products using…



		  Configuration Identification,



		  Configuration Control,



		  Configuration Status Accounting, and



		  Configuration Audits.
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Process Areas:  The Configuration Management Process area involves the following:



		  Identifying the configuration of selected work products that compose the baselines at given points in time.



		  Controlling changes to configuration items.



		  Building or providing specifications to build work products from the configuration management system.



		  Maintaining the integrity of baselines.



		  Providing accurate status and current configuration data to developers, end users, and customers.
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Work Products:



The work products placed under configuration management include…..



		  The products that are delivered to the customer,



		  Designated Internal work products,



		  Acquired products,



		  Tools, and



		  Other items that are used in creating and describing these work products.
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Examples of Work Products:



		  Plans

		  Process Descriptions

		  Requirements

		  Design Data

		  Drawings

		  Product Specifications

		  Code

		  Compilers

		  Product Data Files

		  Product Technical Publications



CMMI









Baselines:  Baselines provide a stable basis for continuing evolution of configuration items.



An example of a baseline is an approved description of a product that includes internally consistent versions of requirements, requirement traceability matrices, design, discipline-specific items, and end-user documentation.



Baselines are added to the configuration management system as they are developed.  Changes to baselines and the release of work products built from the configuration management system are systematically controlled and monitored via the configuration control, change management, and configuration auditing functions of configuration management.
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Specific Goals:



SG 1:  Establish Baselines



Baselines of identified work products are established.



SG 2:  Track and Control Changes 



Changes to the work products under configuration management are tracked and controlled.



SG 3:  Establish Integrity 



Integrity of baselines is established and maintained.
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Specific Practices

Generic Practices





Generic Goals

Support; Configuration Management:

Process and Product

Quality Assurance
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Generic Goals:



GG 1:  Achieve Specific Goals 



The process supports and enables achievement of the specific goals of the process area by transforming identifiable input work products to produce identifiable output work products. (Continuous Only)



GG 2:  Institutionalize a Manage Process 



The process is institutionalized as a managed process.



GG 3:  Institutionalize a Defined Process 



The process is institutionalized as a defined process. (Staged only [does not apply to ML 2], but does apply for ML 3 and above)



GG 4:  Institutionalize a Quantitatively Managed Process 



The process is institutionalized as a quantitatively managed process. (Continuous Only)



GG 5:  Institutionalize an Optimizing Process 



The process is institutionalized as an optimizing process. (Continuous Only)
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Specific Practices by Goal:  SG 1 “Establish Baselines”





SP 1.1-1:  Identify Configuration Items 



	Identify the configuration items, components, and related work products that will be placed under configuration management.



		  Subpractices…



		Select the configuration items and the work products that compose them based on documented criteria.



		Assign unique identifiers to configuration items.



		Specify the important characteristics of each configuration item.



		Specify when each configuration item is placed under configuration management.



		Identify the owner responsible for each configuration item.
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SP 1.2-1:  Establish a Configuration Management System  



	Establish and maintain a configuration management and change management system for controlling work products.



		  Subpractices…



		Establish a mechanism to manage multiple control levels of CM.

		Store and retrieve configuration items in CM system.

		Share and transfer CIs between control levels within the CM system.

		Store and recover archived versions of CIs.

		Store, update, and retrieve CM records.

		Create CM reports from the CM system.

		Preserve the contents of the CM system.

		Revise the CM structure as necessary.
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SP 1.3-1:  Create or Release Baselines  



	Create or release baselines for internal use and for delivery to the customer.



		  Subpractices…



		Obtain authorization form the CCB before creating or releasing baselines of configuration items.



		Create or release baselines only from CIs in the CM system.



		Document the set of CIs that are contained in a baseline.



		Make the current set of baselines readily available.
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Specific Practices by Goal:  SG 2 “Track and Control Changes”





SP 2.1-1:  Track Change Requests 



	Track change requests (CRs) for the configuration items.



		  Subpractices…



		Initiate and record change requests in the change request database.



		Analyze the impact of changes and fixes proposed in the CR.



		Review CRs that will be addressed in the next baseline with those who will be affected by the changes and get their agreement.



		Track the status of CRs to closure
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SP 2.2-1:  Control Configuration Items



	Control changes to the configuration items (CIs)



		  Subpractices…



		Control changes to CIS throughout the life of the product.



		Obtain appropriate authorization before changed CIs are entered into the CM system.



		Check in and check out CIs from the CM system for incorporation of changes in a manner that maintains the correctness and integrity of the CIs.



		Perform reviews to ensure that changes have not caused unintended effects on the baseline.



		Record changes to CIs and the reasons for the changes as appropriate.
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Specific Practices by Goal:  SG 3 “Establish Integrity”





SP 3.1-1:  Establish Configuration Management Records 



	Establish and maintain records describing configuration items.



		  Subpractices…



		Record CM actions in sufficient detail so the content and status of each CI is known and previous versions can be recovered.



		Ensure the relevant stakeholders have access to and knowledge of the configuration status of the CIs.



		Specify the latest version of the baselines.



		Identify the version of CIs that constitute a particular baseline.



		Describe the differences between successive baselines.



		Revise the status and history of each CI as necessary.



CMMI









SP 3.2-1:  Perform Configuration Audits 



	Perform configuration audits to maintain integrity of the configuration baselines.



		  Subpractices…



		Assess the integrity of the baselines.



		Confirm that the configuration records correctly identify the configuration of the CIs.



		Review the structure and integrity of the items in the CM system.



		Confirm the completeness and correctness of the items in the CM system.



		Confirm compliance with applicable CM standards & procedures.



		Track action items form the audit to closure.
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Generic Practices by Goal:  GG 1 “Achieve Specific Goals”





GP 1.1:  Perform Base Practices 



	Perform the base practices of the configuration management process to develop work products and provide services to achieve the specific goals of the process area.
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Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Commitment to Perform)



GP 2.1:  Establish an Organizational Policy 



	Establish and maintain an organizational policy for planning and performing the configuration management process.



(Ability to Perform)



GP 2.2:  Plan the Process



	Establish and maintain the plan for performing the configuration management process.





(Continued)
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Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



GP 2.3:  Provide Resources



	Provide adequate resources for performing the configuration management process, developing the work products, and providing the services of the process.



GP 2.4:  Assign Responsibility



	Assign responsibility and authority for performing the process, developing the work products, and providing the services of the CM process.



GP 2.5:  Train People



	Train the people performing or supporting the CM process as needed.



(Continued)
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Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Directing Implementation)



GP 2.6:  Manage Configurations



	Place designated work products of the CM process under appropriate levels of configuration management.



GP 2.7:  Identify and involve Relevant Stakeholders



	Identify and involve the relevant stakeholders of the CM process as planned.



GP 2.8:  Monitor and Control the Process



	Monitor and control the CM process against the plan for performing the process and take appropriate corrective actions.



(Continued)
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Generic Practices by Goal:  GG2 “Institutionalize a Managed Process”



(Verifying Implementation)



GP 2.9:  Objectively Evaluate Adherence



	Objectively evaluate adherence of the CM process against its process description, standards, and procedures, and address noncompliance.



GP 2.10:  Review Status with Higher Level Management



	Review the activities, status, and results of the CM process with higher level management and resolve issues.
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Generic Practices by Goal:  GG3 “Institutionalized a Defined Process”



(Ability to Perform)



GP 3.1:  Establish a Defined Process



	Establish and maintain the description of a defined CM process.



(Directing Implementation)



GP 3.2:  Collect Improvement Information



	Collect work products, measures, measurement results, and improvement information derived form planning and performing the CM process to support the future use and improvement of the organization’s processes and process assets.
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Generic Practices by Goal:  GG4 “Institutionalized a Quantitatively Managed 				Process”



GP 4.1:  Establish Quantitative Objectives for the Process



	Establish and maintain quantitative objectives for the CM process that address quality and process performance based on customer needs and business objectives.



GP 4.2:  Stabilize Subprocess Performance



	Stabilize the performance of one or more subprocesses to determine the ability of the CM process to achieve the established quantitative quality and process-performance objectives.
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Generic Practices by Goal:  GG5 “Institutionalize an Optimizing Process”



GP 5.1:  Ensure Continuous Process Improvement



	Ensure continuous improvement of the CM process in fulfilling the relevant business objectives of the organization.



GP 5.2:  Correct Root Causes or Problems



	Identify and correct the root causes of defects and other problems in the configuration management process.
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		Practice-to-Goal Relationship Table

		Continuous Representation		Stage Representation

		SG 1 Establish Baselines
SP 1.1-1  Identify CIs
SP 1.2-1  Establish a CM System
SP 1.3-1  Create or Release Baselines		SG 1  Establish Baselines
SP 1.1-1  Identify CIs
SP 1.2-1  Establish CM System
SP 1.3-1  Create or Release Baselines

		SG 2 Track and Control Changes
SP 2.1-1  Track Change Requests
SP 2.2-1  Control CIs		SG 2 Track and Control Changes
SP 2.1-1  Track Change Requests
SP 2.2-1  Control CIs

		SG 3 Establish Integrity
SP 3.1-1  Establish CM Records
SP 3.2-1  Perform Configuration Audits		SG 3 Establish Integrity
SP 3.1-1  Establish CM Records
SP 3.2-1  Perform Configuration Audits

		GG 1 Achieve Specific Goals
GP 1.1  Perform Base Practices		Required for Continuous Only


		GG 2 Institutionalize a Managed Process
GP 2.1  Establish an Organizational Policy
GP 2.2  Plan the Process
GP 2.3  Provide Resources
GP 2.4  Assign Responsibility
GP 2.5  Train People
GP 2.6  Manage Configurations
GP 2.7  Identify and Involve Relevant Stakeholders
GP 2.8  Monitor and Control the Process
GP 2.9  Objectively Evaluate Adherence
GS 2.10 Review Status with Higher Level Mgt.		GG 2 Institutionalize a Managed Process
GP 2.1  Establish an Organizational Policy
GP 2.2  Plan the Process
GP 2.3  Provide Resources
GP 2.4  Assign Responsibility
GP 2.5  Train People
GP 2.6  Manage Configurations
GP 2.7  Identify and Involve Relevant Stakeholders
GP 2.8  Monitor and Control the Process
GP 2.9  Objectively Evaluate Adherence
GS 2.10 Review Status with Higher Level Mgt.































		Practice-to-Goal Relationship Table

		Continuous Representation		Stage Representation

		GG 3  Institutionalize a Defined Process
GP 3.1  Establish a Defined Process
GP 3.2  Collect Improvement Information		GG 3  Institutionalize a Defined Process
GP 3.1  Establish a Defined Process
GP 3.2  Collect Improvement Information

(C/ML 3-5)

		GG 4  Institutionalize a Quantitatively Managed Process
GP 4.1  Establish Quantitative Objectives for the Process
GP 4.2  Stabilize Subprocess Performance

		GG 5 Institutionalize an Optimizing Process
GP 5.1  Ensure Continuous Process Improvement
GP 5.2  Correct Root Causes of Problems
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ABSTRACT 


 


 
The decision-making process tasks Configuration & Data Management 
(CDM) administrators to change ways of managing/allocating the limited 
resources - people, money, energy, materials, space, and time - entrusted to 
them.  To assist CDM decision makers in studying this process, studies 
have been conducted toward building a structured approach, which will 
enhance and fully utilize the decision-making process based on solid factual 
data. According to Dr. J.M. Juran (1989) "Decisions based on fact have 
always outperformed decisions based on hunch or empirical judgment." 
 
The purpose of this study was to focus on how improvements could be 
accomplished within the CDM decision-making process.  This involved 
questions concerning how to implement improvements in efficiency and 
effectiveness within an organization, as stated by Simon (1976, pg. 14): 
 


 “...to be efficient simply means to take the shortest path, the cheapest 
means, toward the attainment of the desired goals.” 


 
This study was conducted, during the last year, within a Configuration & Data 
Management environment – in the early phases of development. 
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INTRODUCTION 


 


To assist those CDM decision makers in studying the process, I suggest a structured 


approach to utilize the decision-making process based on solid factual data, gathered 


from a three (3) step approach; 1) Conception to Delivery, 2) CDM Training, and 3) 


Development of Metrics.  This approach combines past thoughts, models, and training into 


the CDM decision-making process. 


 


I do not advocate developing yet another theory in management, however I do suggest 


combining past thought with the present methods and models of CDM decision-making.  


This combination and integration can be accomplished through the thoughts of the 


Classical approach which emphasizes executive decision making responsibilities and that 


of the Behavioral approach which argued for more participatory decision-making 


procedures.   


 


The CDM 3 Step Approach is based on a combination of the following management 


theories: 


 


1. Scientific Management (Frederick Taylor’s study of work processes.) 


2. Human Relations Management (G. E. Mayo & F.J. Roethlisberger, Mary Parker 


Follett, etc.), study of what motivates an employee to become more efficient and 


how to understand the employee’s needs.) 
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3. Participative Management (Ouchi, Peters, Deming, Juran, Senge, etc.), study of 


including employees in the decision-making process with approaches such as 


Quality Circles, Total Quality Management, Zero Defects, etc.) 


 


It is with a solid approach that CDM decision makers can organize, make decisions, and 


properly utilize their limited resources.  To implement this approach, the CDM decision 


maker must become familiar with the following tools: 


 
1. Brainstorming 


2. Group Consensus Techniques 


3. Flowcharting 


4. Control Charts 


5. Cause and Effect Analysis 


6. Pareto, Bar, and Pie Charts 


7. Benchmarking 


 
The necessity of using these tools is just another step toward a more focused approach in 


decision-making, according to E.M. Goldratt (1992, p. 48-49): 


 
“The first thing I’m trying to do is get a clear picture of what we have to do to 
stay in business,...  If I can find some logical relationship between our daily 
operations and the overall performance of the company then I’ll have a basis 
for knowing if something is productive or non-productive...moving toward the 
goal or away from it.” 
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Numerous attempts to improve the process and motivate employees have occurred.  


However, an attempt to combine these ideas has not produced the desired effect of higher 


efficiency, according to Dr. J.M. Juran (1989, p. 342): 


 
“The decades since World War II have generated a series of waves of 
interest and publicity relative to various quality-related tools...  Each of these 
tools has potential merit for companies.  However none is broad enough to 
serve as the basis for taking a company into quality leadership.” 


 


Time has shown that managers act on different situations and processes without being 


focused on what the impact of their decision will be.  In an interview with Industry Week Dr. 


W. Edwards Deming stated (1994, p. 21): 


 


“Management today does not know what its job is.  In other words, 
[managers] don’t understand their responsibilities.  They don’t know the 
potential of their positions.  And if they did, they don’t have the required 
knowledge or abilities.  There’s no substitute for knowledge.” 
 


The CDM 3 Step approach seeks to aid the CDM decision maker in gathering focused 


data, which will help in the decision to properly allocate the limited resources within the 


CDM organization.   


 


The objectives are to realize the need for a paradigm shift to increase and improve the 


efficiency in the decision-making process within any organization, as stated by Covey 


(1990, pg. 33): 
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“Two battleships assigned to the training squadron had been at sea on 
maneuvers in heavy weather for several days.  I was serving on the lead 
battleship and was on watch on the bridge as night fell.  The visibility was 
poor with patchy fog, so the captain remained on the bridge keeping an eye 
on all activities.  Shortly after dark, the lookout on the wing of the bridge 
reported “Light, bearing on the starboard bow.”  “Is it steady or moving 
astern?” the captain called out.  Lookout replied, “Steady, captain,“ which 
meant we were on a dangerous collision course with that ship.  The captain 
then called to the signalman, “Signal that ship:  We are on a collision 
course, advise you change course 20 degrees.”  Back came a signal, 
“Advisable for you to change course 20 degrees.”  The captain said, “Send, 
I’m a captain, change course 20 degrees.”  “I’m a seaman second class,” 
came the reply.  “You had better change course 20 degrees.”  By that time 
the captain was furious.  He spat out, “Send, I’m a battleship.  Change 
course 20 degrees.”  Back came the flashing light, “I’m a lighthouse.”  We 
changed course.” 


 


By applying the tools, in the decision-making process, the effectiveness of CDM 


can be realized and a paradigm shift can be accomplished. 
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CDM 3 Step - “The Toolbox” 


 


The use of a solid set of tools aids in increasing and improving efficiency in each decision.  


As Woodrow Wilson, in his paper on "The Study of Administration" states;  "Seeing every 


day new things which the state ought to do, the next thing is to see clearly how it ought to do 


them".  (Shafritz & Hyde, 1992, p. 13) 


 


TOOL #1.  Brainstorming:  This tool is a technique for generating a “shopping list” of 


ideas.  This tool aids in generating a variety of thoughts in a short time and aids in 


producing new and creative ideas toward process improvement.  


 


To brainstorm you meet with other employees and ask their help in gathering a list of ideas 


to improve a process. Brainstorming is used solely for generating ideas, and to help create 


as many ideas as possible, in the shortest time possible. 


 


The following rules can apply in conducting brainstorming sessions: 


 
• Look for Quantity not Quality. 


 
• Never judge others about what they suggest, keep the open atmosphere going 


to build a list of ideas. 
 


• Encourage the outrageous; never criticize. 
 


• Insure all group members participate; everyone has something to contribute. 
 


• Record all suggestions. 
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• Develop your listening skills (listen as an ally). 
 


The results of a brainstorming session can be enormous, if a list is too long, the group can 


break it down by establishing and prioritizing that list, which involves the next tool called the 


Group Consensus Technique. 


 


TOOL #2.  GROUP CONSENSUS TECHNIQUE:  These tool’s can be useful in; 


 
• Prioritizing a list of ideas. 


 
• Making decisions using inputs from all members of the group. 


 


To acquire this group consensus, all participating members arrive at an agreed upon 


decision and accept ownership of the decision made.  A consensus must exist to work on 


the problem selected.  Without the consensus, a resistance to any changes can occur.  The 


Group Consensus Technique attempts to provide a way to give everyone in the group an 


equal voice.  It is important to remember that consensus is not 100%; it is the ability to 


support the group's decision.  The best way to accomplish this is to 


 
• Have the team members identify or write down the problems they feel are most 


important. 
 


• List all the problems. 
 


• Each member provides input according to what he or she feels is the most 
important problem.  This input can be done by listing the most important 
problem.  For example, if there are five problem areas, give the number 5 to the 
most important; then the second most important problem is given the number 4; 
third most important given the number 3, etc. 


 
• The team would then add up the numbers going across the scale. 
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• The problem with the highest total is the group's first process to work on. 


 


This tool helps to eliminate subjectiveness and allows everyone to buy into the problem to 


be studied.  Once the process has been identified, it is appropriate to chart the course 


further by using another tool called the flowchart. 


 


TOOL #3.  FLOWCHARTING:  This technique is used in the mapping of your process.  


The flowchart is one of the most powerful, most used and least understood tools of process 


improvement. It is the graphic representation of all the major steps within a process.  The 


flowchart helps 


 
• Understand the complete process. 
 
• Identify data gathering points. 
 
• Identify the critical stages of a process. 
 
• Locate potential problem areas. 
 
• Identify duplication of efforts. 
 
• Show relationships between different steps in a process. 


 


The CDM decision maker can draw different processes with a technique called mental 


imaging.  The technique uses the imagination of a person to mentally walk through the 


perfect way of doing a certain process. 
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These mental sequences allow a mapping of the steps a process should go through.  The 


flowchart can then be compared against the steps a process actually goes through.  The 


flowchart tool is a picture of a step-by-step, or operation-by-operation, sequence of 


activities that allows identification of repetitive activities.  Without a picture no one will see 


the duplication. 


 


The purpose of the flowchart is to document and understand the process as it is by 


examining and the questioning of every step to eliminate waste in time, energy, material, 


space, and equipment.   


 


Another tool to help the CDM decision maker is called the Cause-and-Effect diagram. 


 


TOOL #4.  CAUSE and EFFECT:  This technique is used to find the key cause(s) of the 


problem and to illustrate any similarities between factors that influence an area of concern.  


This tool is a focused form of brainstorming and it helps you to; 


 
• Identify items that keep recurring. 
 
• Focus on items with a continued group consensus. 
 
• Have a structured approach to determine the root causes. 
 
• Identify areas that may need further research or study. 
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When using this tool we repeatedly ask the questions "why?" to get at the real cause of the 


problem.  Each "why" uncovers another layer of the problem and increases our chances of 


fixing the real problem. 


 


This tool can be broken down to identify the 4 P’s (People, Procedure, Policies, Plant) or to 


identify the 4 M’s (Manpower, Methods, Machinery, Materials). 


 


Once you have identified the problem areas you can begin taking measurements.  To build 


you baseline, begin with the next tool called the Control Chart. 


 


TOOL #5.  CONTROL CHART:  The control chart is a monitoring tool and allows insight 


into how a process can have variation over a certain time period.  A process can be 


brought under control once you have data to measure and compare against.  A control 


chart can: 


 
• Help you see the variability in a process. 
 
• Allow you to have data points to understand if the specifications established 


have been met.  This is aided by the identification of two important points on the 
chart: 


 
1. The Upper Control Limit (UCL) 
2. The Lower Control Limit (LCL) 


 
• Identification of what The Juran Trilogy calls "Sporadic Spikes" (Juran, 1989) or 


changes in a process.  By observing these changes you can see how special 
circumstances can affect any process. 
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It must be remembered that special circumstances or special causes are just that and can 


be eliminated.  By recognizing this factor you can better manage your efforts in identifying 


other common causes occurring within the process. 


 


This control chart tool is extremely valuable for visualizing the different process and 


allowing you the opportunity to focus on the common cause.  Other tools, that allow you to 


focus on a majority of causes, are called Pareto, Bar, and Pie Charts. 


 


TOOL #6.  PARETO, Bar, and Pie Charts:  These tools simply provide a way to display 


and analyze your data.  These tools can help you 


 
• See the major problems to focus your improvement efforts on. 
 
• Prioritize using gathered data not intuition. 


 


•   Benchmarking:  This tool is simply a method to determine 
 


• Are there another organization using tools we are not using? 


• New or unexplored technology that might help break the next barrier? 


• New breakthrough procedures? 


• If we can incrementally improve our existing procedures? 
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Session 1:  Hardware & Software CDM 


 


Workshop #1:  This session will present a “Conception to Delivery” overview of Hardware 


& Software development beginning with establishment of initial systems Engineering 


Requirements through the final release of the Hardware & Software developed. 


 


CDM Tools needed from the Toolbox: 


 
Tool #1.  Brainstorming 
Tool #2.  Group Consensus Technique 
Tool #3.  Flowcharting 
Tool #7.  Benchmarking 


 


 
Session 2:  Hardware & Software CDM 


 


Workshop #2:  This session will present a training approach developed to keep CDM 


employees on track with the overall activities required of CDM personnel and information 


useful to prepare for the NDIA CDM Certification Exam. 


 


CDM Tools needed from the Toolbox: 


 
Tool #1.  Brainstorming 
Tool #2.  Group Consensus Technique 
Tool #7.  Benchmarking 
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Session 3:  Hardware & Software CDM 


 


Workshop #3:  This session will present how metrics are gathered and used in a Hardware 


& Software development environment, and how these metrics are used to properly manage 


and allocate CDM resources. 


 


CDM Tools needed from the Toolbox: 


 
Tool #1.  Brainstorming 
Tool #2.  Group Consensus Technique 
Tool #3.  Flowcharting 
Tool #4.  Control Charts 
Tool #5:  Cause and Effect Analysis 
Tool #6.  Pareto, Bar, and Pie Charts 
Tool #7.  Benchmarking 
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CONCLUSION 
 


 


Through the use of the CDM 3 Step Approach much has been learned that when 


processes are analyzed, the CDM decision maker has the ability to explore the decision-


making process and discover whether there are any areas toward continuous improvement 


that were not adequately addressed, i.e., 


 
• Goals for future CDM improvement. 


• Areas to enhance training enhancements. 


• Selection of valid performance measures. 


• Gathering of internal and external feedback on current performance. 


 
This study does not conclude the efforts expended up to this point by the CDM 


organization.  CDM will continue to monitor and measure the progress of each Hardware & 


Software development activity (long term direction vs. short term direction).  This collection 


of data will be valuable in continually questioning the decision-making process and will be 


helpful in determining whether efficient CDM decision are being made. 
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CMMI - Adding Systems Emphasis to 

Software Intensive Systems

		Many problems identified in software are related to systems issues

		Problems surface too late in the development cycle

		Complex systems can no longer be segregated into software and hardware

		Absolute reliance on software for systems integrity demands that systems and software be treated together for process improvement

		Integrated Systems Engineering from SECM 

		Emphasized SW Engineering from SW-CMM





It was recognized by DoD and the industry community of integrators and developers that many problems that they were experiencing weren’t being addressed by the SW-CMM.

Many were already using the Systems Engineering Capability Model created by EIA as their guide to address systems aspects of development.

Clearly more emphasis on systems had to be added to aid in the development process.
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Focus of CMMI

SW-CMM is applied here

CMMI is applied here
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A Gaggle of CMMs

    - Most with similar PAs but each with its own spin



This is a list of CMMs and related models that were available at the start of the CMMI effort.   The SE CMM had been merged with INCOSE’s SECAM into the SECM by a joint effort of the SEI, INCOSE and the EIA.



The IPD CMM was just about to be published.



Finally, version 2 of the SW-CMM was at draft C after several years of work by the software engineering community and there was pressure to publish that update.



The need for an integrating CMM before there were further complications was clear and immediate.
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Why CMMI: 





SW CMM

SECM

IPPD-CMM

Core

Core

Core

IPPD

SE

SW

Other

 CMM’s

Multiple Applications:



IT Consulting



Sys Arch, Engin & Delivery



Enterprise Integration



Data Center Operation



IT Infrastructure Management



Applications Management



SETA



Functional Process Outsourcing

CMMI







Core 

Processes

IPPD Discipline

SE Discipline

SW Discipline

Supplier

Sourcing



Core

SS

SA CMM



The CMMI was created because there were a number of CMMs that existed, each of which contained overlapping material for core processes but each looked at the material from a specialized viewpoint.



The DoD and industry sponsors of the CMMI recognized that development of software was far more complex than the creators of the CMM for Software envisioned.  More and more organizations were finding that their software problems were really systems problems that needed a broader, systems view to address.



If an organization wished to use more than one of the CMMs, they would be subject to multiple assessments, each performed from a different perspective. In addition they couldn’t be sure that their organizational processes met the nuances of all of the CMMs that they followed.



The CMMI Framework was created to make the core processes common to all disciplines that adopted the framework.
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		Integrate the source models, eliminate inconsistencies, reduce duplication

		Create a Framework to add future disciplines without duplication of core process areas

		Reduce costs of implementing model-based process improvement

		Increase clarity and understanding 

		Common terminology

		Consistent style

		Uniform construction rules

		Common components

		Assure consistency with ISO 15504

		Be sensitive to impact on legacy efforts



CMMI Design Goals



The CMMI was designed to integrate the source models into a common framework from which appropriate disciplines could be selected to address specific areas of interest. 

More importantly, it was created to eliminate the need to duplicate and modify the core material when adding a new discipline.

Lastly, it was created to reduce the impact of multiple assessments against similar but not identical models when pursuing process improvement using more than one discipline.



In designing the CMMI, the need to clarify confusion created in the source CMMs and to bring the CMM environment closer to the ISO 15504 standard was recognized.



All of the CMMI effort was intended to minimize the impact to organizations that had already been active in the process improvement experience using the source models.
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CMMI Source Models

Assess

CMMI

Product Suite

CMMI-

SE/SW

CMMI-

SE/SW/

IPPD

SW

SE

IPPD

...

Industry

SEI

Government

		Team of Teams 

		Modeling and 

Discipline Experts

		Collaborative Process



Training

Capability Maturity Model for Software V2, 

draft C (SW-CMM V2C)

EIA Interim Standard 731, System Engineering Capability Model (SECM)

Integrated Product Development Capability Maturity Model, draft V0.98 (IPD-CMM)

SA

Software Acquisition Capability Maturity Model (SA-CMM)

CMMI-SE/SW/IPPD/SS



The sources of the CMMI that were chosen as the starting point for the first issue were 

Capability Maturity Model for Software V2, draft C (SW-CMM V2C)

EIA Interim Standard 731, System Engineering Capability Model (SECM)

Integrated Product Development Capability Maturity Model, draft V0.98 (IPD-CMM)



These became the basis of the CMMI product suite and can be extracted as several products, 

CMMI-SE/SW

CMMI-SE/SW/IPPD



Almost immediately after the draft version of the CMMI was made available for public comment, the community pressed for an 

Software Acquisition CMM was added to the CMMI source list circa 2001 as an addendum discipline.

After a separate piloting and public review, a /SS addendum was created and released in March 2002.



IPPD = Integrated Product and Process Development
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The CMMI Framework

Shared (Discipline X+Y)

Discipline Y

Framework General

		Glossary

		Development Standards and Guidelines

		Document Templates

		Assessment Methodology

		Framework Training Materials



Project Management, Process Management, & Support Core Processes

Integration Core 

IPPD Environment

+

Output

Models

Assessment Methods

Model Training Materials

Assessment Training Materials

Discipline X (DX)



DX Amplifications 

DX Process Areas

DX Assessment Material

DX Model Training Material

DX Assessment Training Material

Systems Engineering

Software Engineering

Supplier Sourcing







The CMMI Framework has a set of core processes that are part of all products that can be created as part of the CMMI Product Suite.



There are Program Management, Process Management, and Support Processes that make up the core of all CMMI products.

These core process are amplified by notations when disciplines are added to the core.

There are two disciplines that were integrated into the initial CMMI release – Systems Engineering and Software Engineering.  These are considered Shared Disciplines in that all of the Engineering Process Areas are common to both.

Simultaneously with the release of the CMMI-SE/SW, the IPPD addendum was issued as part of the product suite for SE/SW for complex programs that would require Integrated Product and Process Development.  IPPD is not truly a discipline in that it really amplifies the conduct of processes within existing disciplines using extended management techniques.

After the completion of the initial release, a Supplier Sourcing (/SS) addendum was added to the product suite for use on programs which have significant portions of critical subsystems or systems provided by suppliers and which need extended emphasis on supplier sourcing.
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Comparing SW-CMM to CMMI





SW-CMM key process areas             CMMI Process Areas

Level 5

Optimizing

Level 4

Managed

Level 3

Defined

Level 2

Repeatable

Defect Prevention

Technology Change Management

Process Change  Management



Quantitative Process  Management

Software Quality Management



Organization Process Focus

Organization Process Definition

Training Program

Integrated Software Management



Software Product Engineering





Intergroup Coordination

Peer Reviews





Requirements Mgmt

Software Project Planning

Software Project Tracking & Oversight

Software Subcontractor Management

Software Quality Assurance

Software Configuration Management

Causal Analysis and Resolution

Organizational Innovation and Deployment





Organizational Process Performance

Quantitative Project Management



Organizational Process Focus

Organizational Process Definition

Organizational Training

Integrated Project Management

Risk Management

Requirements Development

Technical Solution

Product Integration

Verification

Validation 

Decision Analysis and Resolution



Requirements Management

Project Planning

Project Monitoring and Control

Supplier Agreement Management

Product & Process Quality Assurance

Configuration Management

Measurement and Analysis



Significant difference between SwCMM and CMMI:

Measurement and Analysis is a new PA.

Supplier Agreement Management has broader coverage than Software Subcontract Management.



Most of the other PAs are essentially the same
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IPPD Changes

		CMMI-SE/SW/IPPD adds two new Process Areas

		Organizational Environment for Integration (OEM)

		SG 1 Provide IPPD Infrastructure

		SG 2 Manage People for Integration

		Integrated Teaming (IT)

		SG 1 Establish Team Composition

		SG 2 Govern Team Operation 

		SG 3 Institutionalize a Defined Process

		Revised Integrated Project Management (IPPD) PA

		The last time this will be done (Complicates Model)

		Adds two Specific Goals to IPM

		SG 3 Use Project’s Shared Vision for IPPD

		SG 4 Organize Integrated Teams for IPPD

		IPPD Amplifications and references

		New glossary definitions and acronyms

		Overview Material





Anytime a discipline is added to the CMMI, a variety of changes occur:

The Overview material is expanded to provide an idea of how the new material relates to the old.

There are amplifications added in the text in related PAs.  

There are also added references to make it more clear that new concepts are interrelated with existing ones.  

Definitions are added or modified as are acronyms.

When IPPD is added to the SE/SW core, two new PAs are added.

Organizational Environment for Integration (OEM)

Integrated Teaming (IT)

There is a revision to the Integrated Project Management PA that renames it Integrated Project Management (IPPD)

This is the only time a core PA was modified and, if it were to happen today, it probably wouldn’t be implemented that way because of the confusion it creates.

However, there are two Specific Goals added to IPM by the addition of IPPD that are unique to IPPD.

Use Project’s Shared Vision for IPPD

Organize Integrated Teams for IPPD

Clearly, these are unique to IPPD and needed to be added to IPM. 
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Supplier Sourcing Changes

		Intended for use on complex programs 

		When suppliers to perform critical functions or add modifications to products 

		When the project benefits from enhanced source analysis and from monitoring supplier activities before product delivery

		CMMI-SE/SW/IPPD/SS adds a new Process Area:

		Integrated Supplier Sourcing (ISM)

		SG1 Analyze and Select Sources of Products

		SP1.1-1 Analyze Potential Sources of Products

		SP1.1-2 Evaluate and Determine Sources of Products

		SG2 Coordinate Work with Suppliers

		SP2.1-1 Monitor Selected Supplier Sources

		SP2.2-1 Evaluate Selected Supplier Work Products

		SP2.3-1 Revise the Supplier Agreement or Relationship

		Supplier Sourcing amplifications and references

		New glossary definitions and acronyms

		Overview material





Supplier Sourcing adds the usual amplifications and references, glossary changes, acronyms and overview material appropriate to deal with the addition of Supplier Sourcing to the Product Suite.

One new PA is added

Integrated Supplier Sourcing

It is intended to enhance the scope and breadth of Supplier Acquisition Management PA that is part of the Product Suite.

It includes two essential functions  

Analysis and Selection of Sources of Products 

Coordination of Work with Suppliers (after the selection is made.)

This is intended to address acquisition performed within the  development process and is not intended to address acquisition by a stand alone organization that has no part in the development process (e.g., a government organization)



A separate acquisition only discipline within the CMMI Product Suite is being considered and awaiting support and participation from DoD sponsors.
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Model Comparisons – Duplication versus Integration

Release			PAs/	Goals/		Activities/				FAs	Themes*	               Practices**

SW-CMM V1.1		18	       52		    316

SW-CMM V2C		19	       62		    318

EIA/IS 731	 	19	       77		    383

IPD-CMM V0.98		23	       60		    865

SA-CMM		17	       44		    114

CMMI V0.1 SE/SW	27	      149		    550

CMMI V0.2 SE/SW	24	       80		    528

CMMI V1.1 SE/SW	22	       70		    417

CMMI V1.1 SE/SW/IPPD

			24	       76		    460

CMMI V1.1 SE/SW/IPPD/SS

			25	       78		    465

Legend:

*  =  Ratable components (Maturity Rating (e.g., Level n)

** =  Key to implementation effort

38

701

139

61

199

1566

78

243

1780



The diagram shows the impact of trying to relate to multiple disciplines prior to and after the CMMI v 1.1.



The combination of the SW CMM and EIA/IS 731 (SECM) requires consideration of a total of 38 PAs and 139 Goals or Themes.  Conversely, CMMI-SE/SW v1.1 requires consideration of 22 PAs and 76 goals to address the equivalent scope.



Including the trio of source documents ( SW CMM, SECM, and IPD-CMM) results in 61 PAs and 199 goals when they are treated separately but only 24 PAs and 76 goals  when the CMMI-SE/SW/IPPD is used.



The picture even becomes better when Supplier Sourcing is considered as compared to also adding the Software Acquisition CMM.  Only one PA and two goals are added in the CMMI-SE/SW/IPPD/SS while the addition of the SA CMM swells the separate set of PAs to 78 and the total goal count to 243



Since the cost of an assessment is directly proportional to the number of PAs assessed, the impact of differences are significant.
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CMMI Structure

One Model, Two Representations









Maturity Level 5

    OID, CAR



Maturity Level 4

    OPP, QPM



Maturity Level 3

    REQD, TS, PI, VER,

    VAL, OPF, OPD, OT,

    IPM, RSKM, DAR





Overview

    Introduction

    Structure of the Model

    Model Terminology

    Maturity Levels, Common Features, and Generic Practices

    Understanding the Model

    Using the Model

Maturity Level 2

    REQM, PP, PMC,

    SAM, MA, PPQA, CM

Appendixes





Engineering

    REQM, REQD, TS,

    PI, VER, VAL



Project Management

    PP, PMC, SAM

    IPM, RSKM, QPM

Process Management

    OPF, OPD, OT,

    OPP, OID

Process Management

    PAs

    -  Goals

    -  Practices

Support

    CM, PPQA, MA, 

    CAR, DAR

Appendixes

CMMI-SE/SW

Staged



Overview

    Introduction

    Structure of the Model

    Model Terminology

    Capability Levels and Generic Model Components

    Understanding the Model

    Using the Model

CMMI-SE/SW

Continuous



This provides some idea of the structure of the two representations. (Note that all the PA names are all the same. )



The only significant difference is in the ordering of the PAs in the documents and the words  associated with Generic Practices and Common Features.



The Continuous representation orders PAs by content.

Program Management

Process Management

Engineering

Support



The Staged representation orders PAs into levels without regard to content

 Level 2 – Managed

 Level 3 – Defined

 Level 4 – Quantitatively Managed

 Level 5 -  Optimized
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CMMI Model Representations

An organization may choose to approach process improvement from either the

		process capability approach

		organizational maturity approach



		CMMI models support each approach with representation

		Process capability approach – continuous representation 



           (process capability level rating by process)

		Organizational maturity approach – staged representation 



           (Maturity Level rating,  Level n)

		“Equivalent staging is a target staging that is equivalent to the maturity levels of the staged representation.”



		Representations only get complicated during Appraisals!





Now that the PAs have been discussed, the differences between the legacy models for Software Engineering and Systems engineering also needs to be discussed.

The differences in representations are really ones related to assessments and evaluations – now collectively designated as appraisals in the CMMI.

The SW CMM dealt with a Staged representation – one that granted Maturity level designations based upon achieving minimal capability in a pre-designated set of key process areas.

The SECM and the IPPD CMM both dealt with a continuous representation – that granted capability levels based upon separately achieving capabilities in each PA.   (You couldn’t earn a maturity level in either Systems Engineering or IPPD.  You could only gain capability levels in each PA separately.)

The more mature organizations tend to prefer continuous representations while those starting out find some comfort from the staged representation directing what to address first.

The CMMI provides a definition of Equivalent Staging that allows and organization that wants to pursue a continuous representation the opportunity to gain a Maturity Level rating.
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Equivalent Staging (Appendix F)

   - Achieving a Maturity Rating using the Continuous Representation

A general rule for equivalent staging:  

		To achieve maturity level 2, all process areas assigned to maturity level 2 must achieve capability level 2 or above.

		To achieve maturity level 3, all process areas assigned to maturity levels 2 and 3 must achieve capability level 3 or above.

		To achieve maturity level 4, all process areas assigned to maturity levels 2, 3, and 4 must achieve capability level 3 or above.

		To achieve maturity level 5, all process areas must achieve capability level 3 or above.





Equivalent staging is very simple and straightforward.



If you are appraise on all the level 2 PAs from the Staged representation independently and attain at least a capability level of 2 in all of them, you can claim that you have achieved a Maturity Level 2.



The same holds if you are appraised on all the level 2 and 3 PAs in the Staged representation and achieve at least a capability level of 3 in all of them, you can claim you have achieved a Maturity Level of 3.
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Equivalent Staging Diagram (Appendix F)

		The achievement of capability level 4 for process areas cannot be predetermined 

		The choices about which processes are quantitatively managed depend upon the  needs of the organization 

		Target profile 4 does not extend to every PA 

		Although some process areas will have achieved capability level 4. 

		Treatment of target profile 5 is similar.





This diagram shows diagrammatically how equivalent staging can be viewed.



The rules for level 4 and 5 are identical in the staged and continuous representations.  You don’t have to achieve level 4 or level 5 in all PAs, you only have to demonstrate that you are at least a level 3 in all but have achieved level 4 or 5 in some of them. (The quantity of PAs is not as important as the scope of the achievement.)
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CMMI Today

		Stable Version 1.1 CMMI Product Suite was released January 2002.

		CMMI models will not change until 2005 at earliest.

		Many defense, aerospace, and commercial organizations are upgrading to CMMI.

		One appraisal method, SCAMPI, covers

		internal process improvement

		supplier source selection

		contract process monitoring
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Standard CMMI® Appraisal Method for Process Improvement (SCAMPISM)

		SCAMPI Method Definition Document (MDD) v1.1 

		Became dual purpose 

		Internal Assessments for Process Improvement 

		External Evaluations for Source Selection or Contract Monitoring 	

		Became a Method Definition Document (SCAMPI) instead of Method Description Document (CBA IPI)

		More firm sense of direction

		SCAMPI v1.1 intended to reduce appraisal time

		Favors verifying reasonable objective evidence

		Pre-appraisal collection by organization reduces time on site

		Introduces Practice Implementation Indicators to gather and retain information for reuse





The appraisal method for the CMMI is the SCAMPI.



It combines the functions of the assessment  from the CBA IPI of the SW CMM and the evaluation from the SCE.

The CBA IPI and SCE had totally different training programs and separate Lead Appraiser or Evaluator programs even though they were abut 90% common.

The difference was in the internal and external focus.

The external evaluation was performed in a time critical mode and allowed the evaluation to take the time into account though adjusting the scope.

The SCE was more understandable because the documentation was more oriented to those without certification or specific training

The CBA IPI was concerned with internal improvement and demanded strict adherence to the content of an assessment.

The SCAMPI brings both of these together with the new MDD v1.1 which takes the best of both and integrates them into one common approach.

The SCAMPI also encourages organizations to pre-gather information that would be used in appraisals to reduce the time it takes to perform an appraisal compared to gathering information only through on-site activities.









CMMI Overview

Page *



SCAMPI Recommended Appraisal Technique

TRADITIONAL

discovery-based appraisal

		Limited objective evidence is provided prior to the appraisal

		Appraisal team must probe and uncover to obtain sufficient coverage of CMMI model practices.

		Discovery-based appraisals take longer

		Involved substantially greater appraisal team effort 



RECOMMENDED

verification-based appraisal

		Objective evidence is provided by the appraised organization.

		Focus is on verifying objective evidence 

		In advance of the appraisal, 

		Reduces time on-site and overall appraisal time





The SCAMPI recommends using a verification based appraisal technique rather than a discovery based technique



Using verification, the appraisal team looks at what an organization has gathered for it to review and makes judgments based upon that.   The appraisal team would only go and perform discovery if the content of the material gathered for them to verify was deficient.



Using discovery alone, the appraisal team is forced to ferret out all the information needed to ascertain maturity or capability.   This not only takes more time, but tends not to yield the best corroboration of adherence to the spirit of the PAs.  The appraisal team can’t possibly know where to look to find the best artifacts.
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Practice Implementation Indicator (PII) 

- To save time and create an organizational process baseline

		An objective attribute or characteristic used to verify the conduct of an activity or implementation of a CMMI model specific or generic practice. 

		PIIs include 

		direct artifacts

		indirect artifacts

		affirmations 



[derived from 15504-9 and MDD method overview]

		The actual conduct of an activity leaves footprints that provide a basis for verification.

		Retention of the PII footprints will aid an organization in preparing for subsequent appraisals





The SCAMPI uses the concept of Practice Implementation Indicators – finding evidence of activity that demonstrates adherence to the CMMI.



SCAMPI stops short of providing a list of artifacts simply because it might create an environment of ‘list checking’ instead of verifying the performance of mature activities that might not carry names similar to the listed item.



The CMMI Steering Group would not allow the SCAMPI development team to publish a hard list of ‘qualified’ artifacts so that appraisers would not be encouraged to take a quick name check and not deal with the content of and organization’s performed processes.









So! 

– How is the transition going?
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CMMI Transition Status – 6-30-03

Training

	Introduction to CMMI -                 8683 trained

	Intermediate CMMI -                      592 trained

	Introduction to CMMI Instructors - 182 trained

	SCAMPI Lead Appraisers -           264 trained

					

				      					  

Authorized

	Introduction to CMMI V1.1 Instructors - 133

	SCAMPI V1.1 Lead Appraisers –           200
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Number of Lead Appraisers Authorized (Cumulative)
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SCAMPISM Version 1.1 Appraisals*

			87	Appraisals

			81	Organizations

			46	Participating companies

			12	Countries

			57% 	Non-U.S. organizations







Analysis conducted 13 June 2003





		*Per data in PAIS database covering the period late May 2002 – early June 2003.
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Reporting Organization Types

Analysis conducted 13 June 2003
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U.S. and Non-U.S. Organization Maturity Profiles

Analysis conducted 13 June 2003
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DATA


			ID			ORG			START			END			MODEL						STAGED			CONT			CONT wStag			NO INFO						YEARLY TOTALS																		CUMULATIVE TOTALS


			1016			590			12/3/01			12/13/01			2						2001			0			0			0						Year			Staged			Cont			Cont with S			No Info						Year			Staged			Cont			Cont with S			No Info


			2815			58			11/15/99			12/17/99			2						1999			0			0			0						1999			1			0			0			0						1999			1			0			0			0


			2999			58			5/15/00			5/26/00			1						0			2000			0			0						2000			1			7			0			0						2000			2			7			0			0


			3000			15			5/15/00			5/29/00			1						0			2000			0			0						2001			8			7			1			0						2001			10			14			1			0


			3191			521			11/22/00			12/4/00			1						0			2000			0			0						2002			48			13			2			0						2002			58			27			3			0


			3221			654			11/21/00			12/1/00			1						0			2000			0			0						2003			32			8			0			0						YTD 2003			90			35			3			0


			3222			68			4/17/00			4/28/00			1						0			2000			0			0


			3223			171			1/1/00			4/14/00			2						2000			0			0			0


			3224			421			8/10/00			9/4/00			1						0			2000			0			0


			3230			58			6/19/00			6/30/00			1						0			2000			0			0


			3344			1			5/7/01			5/22/01			1						0			2001			0			0


			3349			58			4/2/01			4/13/01			1						0			2001			0			0


			3377			15			4/9/01			4/27/01			1						0			2001			0			0


			3426			590			6/21/01			6/29/01			2						2001			0			0			0


			3503			22			9/17/01			10/1/01			1						0			2001			0			0


			3504			590			10/5/01			10/12/01			2						2001			0			0			0


			3554			590			11/14/01			11/22/01			2						2001			0			0			0


			3572			659			11/5/01			11/15/01			2						2001			0			0			0


			3573			659			11/5/01			11/15/01			2						2001			0			0			0


			3584			590			8/2/01			8/10/01			2						2001			0			0			0


			3632			87			12/3/01			12/14/01			1						0			2001			0			0


			3636			590			11/12/01			11/20/01			2						2001			0			0			0


			3653			590			1/21/02			1/31/02			2						2002			0			0			0


			3657			690			2/4/02			2/15/02			2						2002			0			0			0


			3661			590			1/7/02			1/17/02			2						2002			0			0			0


			3679			59			2/6/02			2/15/02			3						0			0			2002			0


			3682			59			1/16/01			1/25/01			3						0			0			2001			0


			3747			718			3/25/02			4/5/02			2						2002			0			0			0


			3771			590			2/25/02			3/6/02			2						2002			0			0			0


			3772			590			3/7/02			3/15/02			2						2002			0			0			0


			3813			129			6/6/02			6/14/02			2						2002			0			0			0


			3824			1			6/3/02			6/24/02			2						2002			0			0			0


			3856			161			6/10/02			6/18/02			2						2002			0			0			0


			3857			199			4/29/02			5/28/02			2						2002			0			0			0


			3861			760			8/2/01			8/15/01			1						0			2001			0			0


			3865			590			5/27/02			6/6/02			2						2002			0			0			0


			3893			58			6/17/02			6/28/02			1						0			2002			0			0


			3894			94			4/29/02			5/10/02			2						2002			0			0			0


			3898			590			7/12/02			7/24/02			2						2002			0			0			0


			3902			87			7/15/02			7/26/02			2						2002			0			0			0


			3919			790			8/21/02			8/30/02			2						2002			0			0			0


			3920			45			8/4/02			8/9/02			2						2002			0			0			0


			3939			272			10/17/02			11/8/02			2						2002			0			0			0


			3965			382			8/13/02			8/29/02			1						0			2002			0			0


			3968			482			10/3/02			10/11/02			2						2002			0			0			0


			3975			815			10/21/02			10/25/02			2						2002			0			0			0


			3981			818			9/30/02			10/11/02			2						2002			0			0			0


			3990			822			10/21/02			10/31/02			1						0			2002			0			0


			3994			45			9/8/02			9/12/02			2						2002			0			0			0


			4010			790			10/30/02			11/8/02			2						2002			0			0			0


			4015			49			10/14/02			10/18/02			1						0			2002			0			0


			4016			828			11/1/01			11/16/01			1						0			2001			0			0


			4026			45			7/28/02			8/2/02			2						2002			0			0			0


			4031			45			10/20/02			10/25/02			2						2002			0			0			0


			4033			19			8/29/02			9/13/02			1						0			2002			0			0


			4040			45			10/13/02			10/18/02			2						2002			0			0			0


			4044			45			11/4/02			11/8/02			2						2002			0			0			0


			4048			837			10/22/02			11/1/02			2						2002			0			0			0


			4055			590			11/11/02			11/21/02			2						2002			0			0			0


			4087			45			7/21/02			7/26/02			2						2002			0			0			0


			4102			68			11/27/02			12/6/02			2						2002			0			0			0


			4110			122			12/2/02			12/6/02			1						0			2002			0			0


			4118			68			11/18/02			11/22/02			2						2002			0			0			0


			4122			49			12/9/02			12/12/02			3						0			0			2002			0


			4125			49			12/2/02			12/6/02			1						0			2002			0			0


			4126			871			12/3/02			12/13/02			2						2002			0			0			0


			4131			873			12/9/02			12/13/02			2						2002			0			0			0


			4140			45			12/1/02			12/6/02			2						2002			0			0			0


			4156			894			12/9/02			12/20/02			1						0			2002			0			0


			4159			87			12/2/02			12/13/02			1						0			2002			0			0


			4161			697			12/20/02			12/31/02			2						2002			0			0			0


			4189			193			12/2/02			12/6/02			2						2002			0			0			0


			4191			43			1/21/02			1/25/02			1						0			2002			0


			4195			45			11/14/02			11/22/02			2						2002			0			0


			4208			699			1/7/03			1/16/03			2						2003			0			0


			4210			171			10/21/02			11/1/02			2						2002			0			0


			4213			45			12/9/02			12/13/02			2						2002			0			0


			4215			931			1/13/03			1/24/03			2						2003			0			0


			4218			49			11/20/02			12/13/02			2						2002			0			0


			4221			590			8/1/02			8/9/02			2						2002			0			0


			4222			169			7/8/02			7/19/02			2						2002			0			0


			4229			941			9/9/02			9/20/02			1						0			2002			0


			4231			179			1/6/03			1/24/03			2						2003			0			0


			4239			946			10/12/02			10/18/02			2						2002			0			0


			4245			68			1/27/03			1/31/03			2						2003			0			0


			4247			590			2/3/02			2/13/03			2						2003			0			0


			4249			30			1/27/03			1/31/03			2						2003			0			0


			4250			790			2/4/03			2/14/03			2						2003			0			0


			4253			179			1/6/03			1/16/03			2						2003			0			0


			4254			45			1/20/03			1/21/03			2						2003			0			0


			4256			954			1/15/03			1/24/03			2						2003			0			0


			4257			590			10/21/02			10/29/02			2						2002			0			0


			4258			590			10/3/02			10/11/02			2						2002			0			0


			4269			506			1/22/03			2/2/03			2						2003			0			0


			4277			49			3/10/03			3/13/03			1						0			2003			0


			4289			371			3/5/03			3/14/03			2						2003			0			0


			4291			45			3/16/03			3/19/03			2						2003			0			0


			4308			975			10/28/02			11/1/02			1						0			2002			0


			4312			45			12/16/02			12/20/02			2						2002			0			0


			4314			975			11/12/02			11/15/02			1						0			2002			0


			4316			936			2/5/03			2/19/03			2						2003			0			0


			4321			983			2/17/03			2/28/03			2						2003			0			0


			4323			356			2/14/03			2/28/03			2						2003			0			0


			4328			790			3/5/03			3/14/03			2						2003			0			0


			4329			45			1/19/03			1/24/03			2						2003			0			0


			4342			49			1/21/03			1/23/03			1						0			2003			0


			4350			27			1/27/03			2/5/03			2						2003			0			0


			4354			45			8/26/02			8/30/02			2						2002			0			0


			4371			68			4/7/03			4/11/03			2						2003			0			0


			4376			1002			3/10/03			3/27/03			1						0			2003			0


			4378			1004			3/31/03			4/18/03			2						2003			0			0


			4381			1008			3/31/03			4/11/03			2						2003			0			0


			4402			45			4/24/03			5/1/03			2						2003			0			0


			4406			45			2/19/03			2/28/03			2						2003			0			0


			4416			45			5/13/03			5/15/03			2						2003			0			0


			4418			45			5/5/03			5/8/03			2						2003			0			0


			4419			602			4/14/03			4/25/03			2						2003			0			0


			4423			1027			3/3/03			3/14/03			2						2003			0			0


			4424			910			4/7/03			4/18/03			2						2003			0			0


			4425			43			5/6/03			5/15/03			1						0			2003			0


			4430			45			4/13/03			4/17/03			2						2003			0			0


			4432			482			5/5/03			5/10/03			1						0			2003			0


			4440			1034			5/19/03			5/21/03			1						0			2003			0


			4446			320			5/12/03			5/22/03			2						2003			0			0


			4451			45			12/2/02			12/13/02			2						2002			0			0


			4454			179			6/2/03			6/6/03			1						0			2003			0


			4476			59			5/19/03			5/22/03			1						0			2003			0


			4480			936			5/12/03			5/23/03			2						2003			0			0


																					0			0			0


																					0			0			0


																					0			0			0


																					0			0			0
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																					0			0			0


																					0			0			0


																					0			0			0


																					0			0			0


																					0			0			0


																					0			0			0


																					0			0			0


																					0			0			0
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-------------INSTRUCTIONS--------------

NOTE:
 All fields shaded light blue are calculated and should not be altered!

Run Query below.  Paste results.  Paste beginning at A3.  

Data and chart should be recalculated.  

Make sure Formulas are automatically calculated in >Tools >Options >Calculation.


Change Date on Chart!!!


QUERY:

SELECT assessment_id, assessed_company_id, 
    on_site_date_start, on_site_date_end, 
    cmmi_representation_code
FROM assessments
WHERE assessment_method_code IN (4,10,12)







CMMI Overview

Page *



CMMI Disciplines Used in Appraisals
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For More Information





SEI CMMI Web Site

http://www.sei.cmu.edu/cmmi/



The SEI CMMI web site contains:

General Information 

News and Communications 

Publications and Transition Materials 

Product Suite -- links to download a copy of the two CMMI representations, assessment products, and SEI courses

Organizing Documents -- historical documents describing the requirements for CMMI and  the organization of the CMMI teams

Related Web Pages









Backup Slides
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Data Management in CMMI-SE/SW/IPPD/SS v1.1

		Project Planning (PP) 

		SP 2.3-1 Plan for Data Management

		SP 2.7-1 Establish Project Plan

		Sample includes Data Management Plan

		GP 2.5 – Train People

		Sample training topic is Data Management

		GP 2.6 – Manage Configuration

		Sample work product = Data Management Plan

		GP 2.7 – Identify & Involve Stakeholders

		Sample Activity = Review Data Management Plan

		GP 2.9 – Objectively Evaluate Adherence

		Example work products reviewed = Data Management Plan

		Project Monitoring & Control (PMC)

		SP 1.4-1 Monitor Data Management

		GP 2.5 Train People

		Sample training topic is Data Management

		GP 2.7 Identify & Involve Stakeholders

		Sample Activity = Review Data Management Plan

		Configuration Management (CM)

		GP 2.3 Provide Resources

		Example = Data Management Tools
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Quality Management Maturity Grid

“We know why we don’t have quality problems.”

“We routinely prevent defects from occurring.”

“We are identifying and resolving our quality problems.”

“Must we always have quality problems?”



“We don’t know why we have quality problems.”



Summation of company quality posture



Stage 5:

Certainty

Stage 4:

Wisdom

Stage 3:

Enlightenment

Stage 2:

Awakening

Stage 1:

Uncertainty

Management Categories

Crosby, P. Quality is Free: The Art of Making Quality Certain. New York: McGraw-Hill, 1979.

Reported: 2.5%

Actual: 2.5%

Reported: 6.5%

Actual: 8%

Reported: 

8%

Actual: 12%

Reported: 

5%

Actual: 18%

Reported: unknown

Actual: 20%

Cost of quality as % of sales
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Summary of Significant Differences Between SW-CMM v1.1 and  CMMI-SE/SW

		Measurement and Analysis PA at Maturity Level 2

		Based upon experiences of mature companies

		Recognition that emphasis missing in SW-CMM made achievement of Level 4 QPM more difficult

		Risk Management PA at Maturity Level 3

		Elevation of Risk Management to match the emphasis within DoD and Industry

		Matches the Systems Engineering emphasis in SECM

		Decision Analysis and Resolution PA at Maturity Level 3

		Matches the emphasis from the Systems Engineering models

		Expansion of Software Product Engineering kpa

		Moves important SPs to the PA level

		Finally gives the practices of Software Product Engineering an appropriate place in the CMMI

		Refocus from old Measurement and Analysis Common Feature (CF) to new Directing Implementation CF





This summarizes some to the comments that were made in previous charts.



It is important to note that Measurement and Analysis PA was created to make it easier for organizations to develop their processes recognizing the eventual use in Quantitative Project Management.



The Directing Implementation common feature is a refocus of the Measurement and Analysis common feature that was not seriously addressed and largely overlooked in the SW-CMM. 
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Advantages of Each Representation





		Continuous Representation		Staged Representation

		Provides maximum flexibility for order of process improvement		Predefined and proven path with case study and ROI data

		High visibility of improvement within process areas		Focuses on organizational improvement

		Easy upgrade from EIA 731		Easy upgrade from SW-CMM

		Easy comparison to ISO 15504		Provides familiar benchmarking capability

		Improvement of process areas can occur at different rates		Overall results summarized in a maturity level
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SCAMPI – Comparison

       - Meeting the 100 hour goal for Level 3 appraisals (SE/SW)

		CMMI V1.0 Pilots with SCAMPI v1.0

		4 pilots

		Team size – 6 to 12

		3 included acquisition & IPPD

		Median 128

		Max 144

		Min    90

		Adjusted for SE/SW

		Median 109

		Max 130

		Min    85



		CMMI v1.1 with SCAMPI v1.1



		87 appraisals

		Team size 5 – 8

		Most SE/SW staged

		Median < 100 
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DATA


			


			ASS_ID			COMP_ID			START			END			2000			2001			2002			2003


			1016			590			00:00.0			00:00.0			0			12			0			0						Jan-00			0


			2815			58			00:00.0			00:00.0			0			0			0			0						Feb-00			0


			2999			58			00:00.0			00:00.0			5			0			0			0						Mar-00			0


			3000			15			00:00.0			00:00.0			5			0			0			0						Apr-00			2


			3191			521			00:00.0			00:00.0			12			0			0			0						May-00			2


			3221			654			00:00.0			00:00.0			12			0			0			0						Jun-00			1


			3222			68			00:00.0			00:00.0			4			0			0			0						Jul-00			0


			3223			171			00:00.0			00:00.0			4			0			0			0						Aug-00			0


			3224			421			00:00.0			00:00.0			9			0			0			0						Sep-00			1


			3230			58			00:00.0			00:00.0			6			0			0			0						Oct-00			0


			3344			1			00:00.0			00:00.0			0			5			0			0						Nov-00			0


			3349			58			00:00.0			00:00.0			0			4			0			0						Dec-00			2			8


			3377			15			00:00.0			00:00.0			0			4			0			0


			3426			590			00:00.0			00:00.0			0			6			0			0						Jan-01			1


			3503			22			00:00.0			00:00.0			0			10			0			0						Feb-01			0


			3504			590			00:00.0			00:00.0			0			10			0			0						Mar-01			0


			3554			590			00:00.0			00:00.0			0			11			0			0						Apr-01			2


			3572			659			00:00.0			00:00.0			0			11			0			0						May-01			1


			3573			659			00:00.0			00:00.0			0			11			0			0						Jun-01			1


			3584			590			00:00.0			00:00.0			0			8			0			0						Jul-01			0


			3632			87			00:00.0			00:00.0			0			12			0			0						Aug-01			2


			3636			590			00:00.0			00:00.0			0			11			0			0						Sep-01			0


			3653			590			00:00.0			00:00.0			0			0			1			0						Oct-01			2


			3657			690			00:00.0			00:00.0			0			0			2			0						Nov-01			5


			3661			590			00:00.0			00:00.0			0			0			1			0						Dec-01			2			16


			3679			59			00:00.0			00:00.0			0			0			2			0


			3682			59			00:00.0			00:00.0			0			1			0			0						Jan-02			3


			3747			718			00:00.0			00:00.0			0			0			4			0						Feb-02			2


			3771			590			00:00.0			00:00.0			0			0			3			0						Mar-02			2


			3772			590			00:00.0			00:00.0			0			0			3			0						Apr-02			1


			3813			129			00:00.0			00:00.0			0			0			6			0						May-02			2


			3824			1			00:00.0			00:00.0			0			0			6			0						Jun-02			5


			3856			161			00:00.0			00:00.0			0			0			6			0						Jul-02			4


			3857			199			00:00.0			00:00.0			0			0			5			0						Aug-02			6


			3861			760			00:00.0			00:00.0			0			8			0			0						Sep-02			3


			3865			590			00:00.0			00:00.0			0			0			6			0						Oct-02			10


			3893			58			00:00.0			00:00.0			0			0			6			0						Nov-02			10


			3894			94			00:00.0			00:00.0			0			0			5			0						Dec-02			15			63


			3898			590			00:00.0			00:00.0			0			0			7			0


			3902			87			00:00.0			00:00.0			0			0			7			0						Jan-03			10


			3919			790			00:00.0			00:00.0			0			0			8			0						Feb-03			8


			3920			45			00:00.0			00:00.0			0			0			8			0						Mar-03			6


			3939			272			00:00.0			00:00.0			0			0			11			0						Apr-03			6


			3965			382			00:00.0			00:00.0			0			0			8			0						May-03			9


			3968			482			00:00.0			00:00.0			0			0			10			0						Jun-03			1


			3975			815			00:00.0			00:00.0			0			0			10			0


			3981			818			00:00.0			00:00.0			0			0			10			0


			3990			822			00:00.0			00:00.0			0			0			10			0


			3994			45			00:00.0			00:00.0			0			0			9			0


			4010			790			00:00.0			00:00.0			0			0			11			0


			4015			49			00:00.0			00:00.0			0			0			10			0												40


			4016			828			00:00.0			00:00.0			0			11			0			0


			4026			45			00:00.0			00:00.0			0			0			8			0


			4031			45			00:00.0			00:00.0			0			0			10			0


			4033			19			00:00.0			00:00.0			0			0			9			0


			4040			45			00:00.0			00:00.0			0			0			10			0


			4044			45			00:00.0			00:00.0			0			0			11			0


			4048			837			00:00.0			00:00.0			0			0			11			0


			4055			590			00:00.0			00:00.0			0			0			11			0


			4087			45			00:00.0			00:00.0			0			0			7			0


			4102			68			00:00.0			00:00.0			0			0			12			0


			4110			122			00:00.0			00:00.0			0			0			12			0


			4118			68			00:00.0			00:00.0			0			0			11			0


			4122			49			00:00.0			00:00.0			0			0			12			0


			4125			49			00:00.0			00:00.0			0			0			12			0


			4126			871			00:00.0			00:00.0			0			0			12			0


			4131			873			00:00.0			00:00.0			0			0			12			0


			4140			45			00:00.0			00:00.0			0			0			12			0


			4156			894			00:00.0			00:00.0			0			0			12			0


			4159			87			00:00.0			00:00.0			0			0			12			0


			4161			697			00:00.0			00:00.0			0			0			12			0


			4189			193			00:00.0			00:00.0			0			0			12			0


			4191			43			00:00.0			00:00.0			0			0			1			0


			4195			45			00:00.0			00:00.0			0			0			11			0


			4208			699			00:00.0			00:00.0			0			0			0			1


			4210			171			00:00.0			00:00.0			0			0			11			0


			4213			45			00:00.0			00:00.0			0			0			12			0


			4215			931			00:00.0			00:00.0			0			0			0			1


			4218			49			00:00.0			00:00.0			0			0			12			0


			4221			590			00:00.0			00:00.0			0			0			8			0


			4222			169			00:00.0			00:00.0			0			0			7			0


			4229			941			00:00.0			00:00.0			0			0			9			0


			4231			179			00:00.0			00:00.0			0			0			0			1


			4239			946			00:00.0			00:00.0			0			0			10			0


			4245			68			00:00.0			00:00.0			0			0			0			1


			4247			590			00:00.0			00:00.0			0			0			0			2


			4249			30			00:00.0			00:00.0			0			0			0			1


			4250			790			00:00.0			00:00.0			0			0			0			2


			4253			179			00:00.0			00:00.0			0			0			0			1


			4254			45			00:00.0			00:00.0			0			0			0			1


			4256			954			00:00.0			00:00.0			0			0			0			1


			4257			590			00:00.0			00:00.0			0			0			10			0


			4258			590			00:00.0			00:00.0			0			0			10			0


			4269			506			00:00.0			00:00.0			0			0			0			2


			4277			49			00:00.0			00:00.0			0			0			0			3


			4289			371			00:00.0			00:00.0			0			0			0			3


			4291			45			00:00.0			00:00.0			0			0			0			3


			4308			975			00:00.0			00:00.0			0			0			11			0


			4312			45			00:00.0			00:00.0			0			0			12			0


			4314			975			00:00.0			00:00.0			0			0			11			0


			4316			936			00:00.0			00:00.0			0			0			0			2


			4321			983			00:00.0			00:00.0			0			0			0			2


			4323			356			00:00.0			00:00.0			0			0			0			2


			4328			790			00:00.0			00:00.0			0			0			0			3


			4329			45			00:00.0			00:00.0			0			0			0			1


			4342			49			00:00.0			00:00.0			0			0			0			1


			4350			27			00:00.0			00:00.0			0			0			0			2


			4354			45			00:00.0			00:00.0			0			0			8			0


			4371			68			00:00.0			00:00.0			0			0			0			4


			4376			1002			00:00.0			00:00.0			0			0			0			3


			4378			1004			00:00.0			00:00.0			0			0			0			4


			4381			1008			00:00.0			00:00.0			0			0			0			4


			4402			45			00:00.0			00:00.0			0			0			0			5


			4406			45			00:00.0			00:00.0			0			0			0			2


			4416			45			00:00.0			00:00.0			0			0			0			5


			4418			45			00:00.0			00:00.0			0			0			0			5


			4419			602			00:00.0			00:00.0			0			0			0			4


			4423			1027			00:00.0			00:00.0			0			0			0			3


			4424			910			00:00.0			00:00.0			0			0			0			4


			4425			43			00:00.0			00:00.0			0			0			0			5


			4430			45			00:00.0			00:00.0			0			0			0			4


			4432			482			00:00.0			00:00.0			0			0			0			5


			4440			1034			00:00.0			00:00.0			0			0			0			5


			4446			320			00:00.0			00:00.0			0			0			0			5


			4451			45			00:00.0			00:00.0			0			0			12			0


			4454			179			00:00.0			00:00.0			0			0			0			6


			4476			59			00:00.0			00:00.0			0			0			0			5


			4480			936			00:00.0			00:00.0			0			0			0			5
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SELECT assessment_id, assessed_company_id, 
    on_site_date_start, on_site_date_end 
FROM assessments
WHERE cmm_version_id IN (4,6)
AND assessment_method_code IN (4,10,12)


INSTRUCTIONS:
Add Month-Year in Col J
Run Query
Paste results at A3
Make sure chart refreshes
Change Date
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SCAMPI Lead Appraisers with Other Credentials
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Software CMM staged software development
System Engineering CMM continuous__| system engineering
System Engineering Capability Model | continuous | system engineering
Software Acquisition CMM staged software acquisition
System Security Engineering CMM | continuous | security engineering
Personal Software Process staged individual software
development
FAA-CMM continuous | software engineering,
systems engineering,
and acquisition
IPD-CMIM continuous | integrated product
development
People CMM staged workforce
SPICE Model continuous | software development
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