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��1.  executive overview

1.1  This annual operational business plan lays out guidelines for implementing Software Process Improvement (SPI) at DSDC.  As such, it details the concept of operations for the SPI effort at the Defense Logistics Agency (DLA) Systems Design Center (DSDC).  This plan also fulfills the requirements of Organization Process Focus, a level 3 Key Process Area (KPA) of the Capability Maturity Model (CMM) (See Appendix D).

1.2  The DSDC SPI effort is the corporate DSDC commitment for improving its capability to produce software.  SPI is a focused, sustained effort at building a process infrastructure of effective software engineering and management practices.  The end result will be improved quality of software, produced on time and within budget with reduced life cycle costs.  This result, however, will be accomplished only by management's unified support of the structured set of goals and the collaboration and dedication of all software professionals at DSDC.

1.3  The SPI Vision� XE "SPI Vision" � supports both the DLA and DSDC vision to be the “provider of choice,” specifically:

“To build understanding, commitment and action among managers, practitioners and customers to sustain continuous improvement of software development processes.”

1.4  This plan addresses the basic questions of:  What is to be done?  When?  Where?  How?  By Whom?  It contains workload projections and funding profiles for the next three fiscal years.  It will be reviewed and modified, as needed, on an annual basis.  This SPI plan contains the following attributes:

It is a framework for orderly change by enhancing the ability to make changes compatible with the general direction and scope of the organization.

It is consistent with the strong human need for order and predictability.

It forces careful evaluation of priorities and methodical consideration of factors that may not surface without special attention.

The existence of such a written plan demonstrates deliberation and forethought on the part of management and places management in a position to exemplify their sponsorship, to lobby for cascading sponsors and escalating champions, and to justify budgetary support.  It provides a tangible record of how goals are satisfied and resources are used.

1.5  The audience� XE "audience" � for this plan is corporate management and personnel (which includes DSDC and HQ DLA-CAN); the audience may also include our major customers; therefore, this plan is as much an externally oriented document as it is internally oriented.

1.6  This document contains information held as of December 31, 1995.

1.7  This plan will be maintained by the DSDC SEPG, reviewed annually, and updated as necessary.

1.8  This plan contains information that answers the following questions:

What is SPI?  What is the philosophy and how has it evolved?

What is our motivation to improve?

How does SPI at DSDC support our business goals and objectives?

What assumptions are we making?

What are the organizational groups involved in SPI?  How is each group organized?  How do these groups interact?

What are our SPI goals?

What SPI actions are planned

How will disparate SPI efforts be integrated?

How will we measure success?

How will we continue to improve?

1.9  The following pages describe each section of the plan.

Philosophy:  This philosophy section is important because it defines the context and background for software process improvement within the Department of Defense (DoD), it introduces the methodology for the Software Process Improvement (SPI) effort at DSDC, and it defines the guiding principles for SPI.

Scope:  This section provides an overview of what process improvement is in a software engineering organization.

Business Need for SPI:  This is both the most difficult and the most important section of this plan.  The selection of and setting of priorities for SPI at DSDC are based on SPI being identified as supporting corporate goals and objectives.  In general, the more goals supported by SPI efforts,  the higher priority SPI will garner.

History:  The history section discusses the evolution of SPI at DSDC and provides a brief history of the assessment, improvement activities, and process assets that have been developed to date.

Organization for Process Improvement:  The organizational section describes the resource infrastructure necessary to support and implement SPI changes at DSDC in terms of composition, structure, roles and responsibilities throughout the improvement effort, and interfaces and coordinating activities.

Assumptions and Risks:  This section of the plan reflects critical assumptions and describes how each of the assumptions affects the plan in terms of risk.

Barriers to SPI and Strategies to Overcome Barriers:  This section injects reality into the plan and can make the difference between success and failure.  It identifies the barriers, including the non-technological barriers, to the improvement effort and describes the strategies to reduce those barriers.

Management Approach:  This section outlines how change, in this case, software process improvement, will be managed.  It highlights our approach for reporting, communication, rewards and recognition, and lays out the tenets to be used for developing schedules for improvement.

Technical Approach:  This section outlines the strategy for reusing process assets developed both internally and externally, and denotes the standards which govern the manner in which the SPI effort will be carried out.

Criteria for Success:  This section of the plan describes how goals will be measured and how DSDC will recognize success in achieving those goals.  It also describes how improvement activities will be measured and evaluated at both the organizational and project levels.

Priorities and Schedules:  Gantt charts depicting which assessment findings will be addressed and the sequencing and elapsed time for performing SPI work prioritized by the DSDC Executive Steering Group (ESG) are contained in this section.

Resource Requirements:  Funding strategies for SPI together with a breakout of personnel, facilities, and budget needed to implement the priority actions of the ESG and to execute the SPI effort at DSDC are highlighted in this section.  This section also contains requirements for tools and training necessary for software process improvement activities.  It serves the very important function of bringing the requirements of desired improvements into the spotlight of the real world of limited resources.

�2.  PHILOSOPHY

This philosophy section is important because it defines the context and background for software process improvement within the Department of Defense (DoD), it introduces the methodology for the Software Process Improvement (SPI) effort at DSDC, and it defines the guiding principles for SPI.

2.1  The Capability Maturity Model (CMM) for Software

2.1.1  Assessing the ability of a software development organization to develop quality software on time and within budget has been a large problem for the Department of Defense (DoD).  In 1986, DoD tasked the Software Engineering Institute� XE "Software Engineering Institute" � (SEI), established in 1984 at Carnegie Mellon University, to define a model that would portray organizational software process capability.  The SEI is a federally funded research and development center chartered to expedite software engineering technology transfer leading to "rapid improvement of the quality of operational software in the mission-critical [DoD] computer systems."

2.1.2  In 1991, DoD set three objectives for its software community to achieve by the year 2000.  Central design activities (CDAs) like the DLA Systems Design Center (DSDC) as well as contractor developers were to:

	�SYMBOL 183 \f "Symbol" \s 10 \h�	Reduce life-cycle costs by a factor of two

	�SYMBOL 183 \f "Symbol" \s 10 \h�	Reduce software problem rates by a factor of ten

	�SYMBOL 183 \f "Symbol" \s 10 \h�	Achieve new levels of DoD mission capability and interoperability via 	software

2.1.3  To help achieve these goals, DoD turned to the Software Engineering Institute (SEI).  The SEI, through research of the software engineering industry, developed and published the first version of the Capability Maturity Model (CMM) for Software� XE "Capability Maturity Model (CMM) for Software" � in 1991.  Development, and subsequent enhancements, of the CMM are the result of data collected by SEI from thousands of software development projects.  While still strongly sponsored by DoD, the CMM is a public model for appraising software development capability that is widely accepted by the International software community.  The CMM defines the characteristics of an organization as it matures in its ability to engineer software.  It provides a framework for improving software processes and achieving quality results by describing the stages through which software organizations progress as they define, implement, evolve and improve their software processes.

�
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�.  Capability Maturity Model (CMM)

2.1.4  The CMM organizes the stages of software development capability into a model with five levels:  Initial, Repeatable, Defined, Managed and Optimizing.  At Level 1� XE "Level I" �, processes are unfocused and ad hoc.  Level 2� XE "Level II" � has a project focus.  Requirements and software configuration management, project planning and management and software quality assurance can repeatedly be performed for both in-house and sub-contracted projects.  At Level 2, processes exist for each project, however these processes are not necessarily integrated or performed exactly the same on each project.  That's a Level 3� XE "Level III" � effort where an organization moves from a project focus to a corporate focus.  Processes become standard and consistent across the organization.  Level 4� XE "Level IV" � focuses on increasing quality through process metrics and Level 5� XE "Level V" � focuses on defect prevention and technology innovation.

2.1.5  The CMM is intended for use in conjunction with an assessment methodology and a management system.  Assessment� XE "Assessment" � helps an organization identify its specific maturity status, and the management system establishes a structure for implementing the priority improvement actions.  Once its position in the CMM is defined, the organization can concentrate on those items that will help it advance to the next higher level.

2.1.6  The CMM has been validated by software engineering and quality experts and organizations.  Using the CMM, the SEI is able to accurately predict assessment findings and SPI goals and make recommendations for software engineering organizations.

2.2  International Standards Organization� XE "International Standards Organization" � (ISO) 9001

ISO 9001� XE "ISO 9001" �, Quality Systems--Model for quality assurance in design/development, production, installation and servicing, is an international standard for conformance to specified requirements to be assured by the supplier during several stages which may include design, development, production, installation and servicing.  Of the ISO 9000 series, it is the standard that is pertinent to software development and maintenance.  The quality concepts addressed by ISO 9001 are:

An organization should achieve and sustain the quality of the product or service produced so as to meet continually the purchaser’s stated or implied needs.

An organization should provide confidence to its own management that the intended quality is being achieved and maintained.

An organization should provide confidence to the purchaser that the intended quality is being, or will be, achieved in the delivered product or service provided.  When contractually required, this provision of confidence may involve agreed demonstration requirements.

2.3  The CMM or ISO 9001?

2.3.1  Although there are specific issues that are not adequately addressed in the CMM, in general the provisions of ISO 9001 are encompassed by the CMM.  The converse is less true.  ISO 9001 describes the minimum criteria for an adequate quality management system rather than process improvement, although future revisions of ISO 9001 may address this concern.  The differences are sufficient to make a rote mapping impractical, but the similarities provide a high degree of overlap.

2.3.2  Should software process improvement be based on the CMM, with perhaps extensions for ISO 9001 specific concerns, or should the improvement effort focus on certification concerns?  A market may require ISO 9001 certification, and Level 1 organizations should profit from addressing the concerns of ISO 9001.  It is also true that addressing the concerns of the CMM would help organizations prepare for an ISO 9001 audit.  Although either document could be used to structure a process improvement program, the more detailed guidance and greater breadth provided by the CMM suggests that it is the better choice.  This may be especially true for DoD software development organizations where the focus is on CMM Level not ISO 9001 certification.  In any case, building competitive advantage should be focused on improvement, not on achieving a score, whether the score is a maturity level or a certificate.  At DSDC, we advocate addressing the larger context encompassed by the CMM.  We also believe in the six guiding principles for a successful improvement effort as defined by Watts Humphrey, co-author of the CMM:

Major changes to the software process must start at the top.    Senior management leadership is required to launch the change effort and to provide continuing resources and priority.

Ultimately, everyone must be involved.    Software engineering is a team effort, and anyone who does not participate in improvement will miss the benefits and may even inhibit progress.

Effective change requires a goal and knowledge of the current process.  To use a map effectively, you must know where you are and where you are going.

Change is continuous.    Software process improvement is not a one-shot effort; it involves continual learning and growth.

Software process changes will not be retained without conscious effort and periodic reinforcement.

Software process improvement requires investment.    It takes planning, dedicated people, management time, and capital investment.

�3.  SCOPE

This section provides an overview of what process improvement is in a software engineering organization.

3.1  In the past, software development focused on building a product with very little emphasis on the actual development process.  This approach attempted to ensure quality by inspecting and removing defects.  Since it is nearly impossible to test every software path, many errors went undetected.  A better method  is to build the quality into the process so the errors are prevented from getting into the software in the first place.  This is the concept behind the Capability Maturity Model, the DLA Strategic Plan, the DSDC Annual Business Plan, and the SPI effort at DSDC.

�
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�.  Scope of SPI at DSDC

3.2  The term process� XE "process" �, simply defined, is a set of steps for doing something, with emphasis on the doing.  The software process is the set of activities, methods and practices which guide people (with their software tools) in the production of software.  A process is not a set of rules but is an activity that may consist of a set of rules and procedures.  A process is dynamic; whereas, a procedure is static and may exist without being actively used.  The shaded area in Figure 2 identifies the scope of the Software Process Improvement (SPI) effort at DSDC which includes interfaces to the other DSDC process areas (as identified by the wide arrows).

3.3  Improving the software development process results in better control and tracking of software costs and schedules.  This concept is the reason why the software development industry is now turning its focus on software engineering process improvements as the means for improving the quality of software products.  Software engineering� XE "Software engineering" � is the application of tools, methods, and disciplines to produce and maintain an automated solution to a real-world problem.  It is the ability of the organization to perform successfully in terms of cost, schedule, product functionality, and quality.  The capability has several dimensions, including (1) the expertise, experience, training, and motivation of the people performing and managing the work, (2) the process capability, and (3) the technology that is available and applied.

3.4  Given the significance of concentrating on process improvements to enhance product quality, it is important to recognize that software engineering process improvements mean change, and change requires a significant amount of energy.  It is a major goal of this plan to provide direction for utilizing that energy to implement changes for the improvement of the software engineering process and to integrate all software process improvement efforts within DSDC.  Such corporate focus and direction is possible only through collective action of all SPI participants and a continued concentration on the human aspects of change.

�4.  bUSINESS NEED FOR SPI

This is both the most difficult and the most important section of this plan.  The selection of and setting of priorities for SPI at DSDC are based on SPI being identified as supporting corporate goals and objectives.  In general, the more goals supported by SPI efforts,  the higher priority SPI will garner.

4.1  Initiative To Improve

4.1.1  Recent estimates by IDC Software Research [Brandt, Schwartz, and Gross 1991] indicate that the U.S. currently controls about 57% of the global software market, the total value of which is estimated to be as high as $58 billion, making it one of the nation’s most valued--and threatened--areas of technological superiority.

4.1.2  The U.S. software industry is being challenged from many different directions:

European firms are increasingly refusing to buy or receive bids from suppliers whose quality systems do not comply with International Standards Organization� XE "International Standards Organization" � (ISO) 9000 standards [SPC 1993];

India’s software market grew 47% to $112 million in 1992, while exports of software packages rose to $144 million [Bhargava 1993];

Software development costs in the United States are five to six times more than those of Singapore [Yourdon 1992].

4.1.3  In addition to threats occurring within the industry, we must also consider threats specific to the DoD.  We cannot forget the threat of the Base Realignment and Closure (BRAC) committee and their actions.  This committee has shown an interest in the extent and scope of DSDC’s process improvement initiatives.  While higher maturity levels do not provide a guarantee against appearing on a BRAC list, higher levels certainly couldn’t hurt.  

4.1.4  The potential threat� XE "potential threat" � of outsourcing software design activities within DoD also cannot be overlooked.  In a June 1995 speech to the Electronics Industries Association, Tony Valletta, Deputy Assistant Secretary of Defense Command, Control and Communications Acquisition, while speaking about plans to outsource three DoD megacenters, stated he “sees no reason why operation of the software design activities cannot be turned over to outside contractors” [Brewin 1995].

4.1.5  There are also the costs of maintaining the status quo.  These involve test and defect correction costs, lost revenue from delayed product deliveries, and lost sales due to customer dissatisfaction.  Coupled with rapid technological advances in the industry allowing for new solutions to customer problems, the costs for software development at Level 1 will likely increase rather than hold steady.  There are also often indirect costs from lost new product opportunities or a delay in anticipated cost savings.  In a fee-for-service environment with continual downsizing, budget cuts and BRAC� XE "BRAC" � closures, and the increased impetus to reduce costs, DSDC can ill-afford to maintain the status quo.

4.1.6  The U.S. Air Force recognized the challenges very early.  In their “Policy on Software Maturity Assessment Program - ACTION MEMORANDUM” issued on September 23, 1991, Lloyd K. Mosemann, II, Deputy Assistant Secretary for Communications, Computers and Logistics stated, “The Air Force goal� XE "Air Force goal" � is to achieve a maturity Level 3 (defined process) by 1998 for Central Design Activities/Software Design Activities (SDA/CDA) and weapon systems Software Support Activities (SSA).”

4.1.7  As time passes, the existence of a systematic software process improvement program is moving from an option to a necessity--part of the cost of doing (or more importantly, staying in) business or, more positively, essential to competitiveness.

4.2  Benefits

�
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3
�.  Benefits of a Mature Software Engineering Process 

Reprinted from [Jacobsen89]



4.2.1  The primary benefit of an improved--that is, more disciplined--software process is improved visibility of the process.  This visibility makes the process more manageable during software development and maintenance, thus reducing risk.  Schedules and costs are more predictable and software is of higher quality at delivery and is easier to maintain.  The cost of investment in process improvement work is amortized and ultimately more than repaid as illustrated in this figure [Fowler, Rifkin 1990].

4.2.2  The preceding figure shows an academic example of the economic value� XE "economic value" � of software process improvement.  Below we have included a table which shows the actual results of moving up the SEI scale from a high level 1 to a low level 3 over the time period 1988 to 1992 for one system done at the Standard System Center (SSC), Gunter Annex, Maxwell AFB, AL.  Reference [Putnam 93] describes how the measurements were made and illustrates a number of other projects using real data from the SSC where substantial benefits were obtained.

Size - 162,000 SLOC���*�����Before�After (Actual)�����Management Parameters�SEI Lvl 1-1988�SEI Lvl 3-1992�Difference�% Difference�Benefit Ratio�����Benefit����Time, Mos.�24.5�14.3�-10.2�-41.6�1.71��Effort, PM�1494�263�-1231�-82.4�5.68��Uninflated Cost, $000�$5,716�$1,008�($4,708)�-82.4�5.67��Peak Staff, People�100�31�-69�-69.0�3.23��Mean Time To Defect (MTTD), Days�0.43�1.38�0.95�220.9�3.21���������Figure � SEQ Figure \* ARABIC �
4
�.  Economic Comparison:  Level  1 to Level 3

4.2.3  Since the entire field of quantifying return on investment (ROI� XE "ROI" �) for software technologies is both new and uncertain, there is not yet any definitive data on what constitutes a “good” or “bad” investment.  Capers Jones’ [Jones 1994] preliminary data suggests that a five-level classification may be useful, with the darkest shaded areas showing the highest ROI:

	Excellent ROI		=		>$15.00 returned for every $1.00 invested

	Good ROI		=		>$10.00 returned for every $1.00 invested

	Fair ROI		=		>$  5.00 returned for every $1.00 invested

	Marginal ROI		=		>$  2.50 returned for every $1.00 invested

	Poor ROI		=		<$  2.50 returned for every $1.00 invested

4.2.4  The values shown on the following pages are based on both observation and modeling.  They are quite preliminary and future data may change the results substantially.  Indeed, the data which follows has a very high margin of error, and should not be used for any purpose other than preliminary discussions and informal analysis.  Even so, it is encouraging that the software industry has reached a level where ROI studies are technically feasible.  The ROI data is sorted in order of the maximum return after 48 months of usage and shows the approximate return each year for an initial investment of $1.00 [Jones 1994].

4.2.5  As software process improvement results in improved software engineering practices, many benefits are likely.  These benefits have been mapped to specific technologies (or software engineering improvements) reprinted from [Jones 1994].

4.2.5.1  Reduced development costs - There is less development and more reuse.

Technologies

(Approximate return for each $1.00 invested)�12 Months�24 Months�36 Months�48 Months��Full software reusability�$1.00�$3.00�$15.00�$30.00��     Reusable architectures�.00�.20�.75�1.50��     Reusable estimates�.20�.30�2.00�3.00��     Reusable plans�.15�.25�1.00�2.00��     Reusable requirements�.10�.40�1.50�3.00��     Reusable designs�.10�.40�2.50�5.00��     Reusable source code�.15�.50�2.50�6.00��     Reusable user documents�.05�.10�.75�1.50��     Reusable human interfaces�.00�.15�.50�1.00��     Reusable data�.20�.30�1.75�3.50��     Reusable test cases�.05�.40�1.75�3.50��Table � SEQ Table \* ARABIC �
1
�

4.2.5.2  Increased quality in products and services

	Decreased reliance on testing to ensure quality - Reviews become an integral part 	of the process--throughout the life cycle.

	Reduced rework - Problems are identified and eliminated early in the process rather 	than later.

Technologies

(Approximate return for each $1.00 invested)�12 Months�24 Months�36 Months�48 Months��Baldridge Award� XE "Baldridge Award" � (Winning)�$4.50�$7.00�$12.00�$20.00��Formal design inspections�3.50�6.00�10.00�15.00��Formal code inspections�2.50�6.00�12.00�15.00��Joint Application Design (JAD)�2.25�4.00�7.50�10.00��Process assessments�1.50�3.00�6.00�10.00��Baldridge Award (Applying)�1.10�2.00�6.00�9.00��Total Quality Management (TQM)�.85�1.50�4.50�8.50��Executive briefings (software)�1.75�2.50�5.00�7.50��Informal reviews�1.50�2.50�3.00�4.00��Table � SEQ Table \* ARABIC �
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4.2.5.3  Efficient project staff start-up time - There is a documented process on which to 	train staff.

	Efficient matrixed management� XE "matrixed management" � of resources - There is a higher likelihood that all 	projects will be conducted in a more uniform fashion making it easier for technical 	staff to move across projects.

	Faster project start-up - The project can build on and tailor a documented history 	of what it has done in the past.

Technologies

(Approximate return for each $1.00 invested)�12 Months�24 Months�36 Months�48 Months��Improved management training�$1.15�$3.00�$5.50�$9.50��Improved staff training�.90�2.00�5.00�7.50��Staff specialization�.75�1.75�3.00�5.50��Standard development methods�1.25�2.00�3.00�5.00��Formal standards�1.00�1.15�1.75�3.00��Table � SEQ Table \* ARABIC �
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4.2.5.4  Improved predictability of budgets, schedules and documentation - Development 	activities are stabilized resulting in knowledge of what to measure, when to 	measure it, and how to use the information.

Technologies

(Approximate return for each $1.00 invested)�12 Months�24 Months�36 Months�48 Months��Software quality measurements�$1.15�$3.50�$10.00�$17.50��Productivity measurements�1.50�4.50�6.00�10.00��Functional metrics�1.75�3.00�4.50�8.00��Staff morale surveys�1.75�2.50�4.00�6.00��Software science metrics�.75�.65�.55�.45��Lines of Code (LOC) metrics�.70�.50�.40�.30��Table � SEQ Table \* ARABIC �
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4.2.5.5  Improved teamwork - Communication among the process users, managers, 	process developers, and customers is more effective.

Technologies

(Approximate return for each $1.00 invested)�12 Months�24 Months�36 Months�48 Months��Long range technology planning�$1.00�$5.00�$10.00�$15.00��User satisfaction surveys�3.00�5.00�8.00�11.00��On-line reference/research�1.50�3.00�5.00�7.50��Inter-company technical exchange�1.75�2.50�4.00�5.50��Improved hiring practices�.95�2.00�3.00�5.00��Improved staff compensation�.40�1.25�2.50�4.00��Table � SEQ Table \* ARABIC �
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4.2.5.6  Improved tool usage - An improved process also allows easier acquisition and 	adoption of new technology because that technology can be acquired in direct 	support of defined processes.  The process definition necessary for a disciplined 	software process is also a prerequisite to reasoned analysis about which software 	tools� XE "tools" � and methods best support the goals and the creation of products and systems 	within the organization.

Technologies

(Approximate return for each $1.00 invested)�12 Months�24 Months�36 Months�48 Months��I-CASE (full integration)�$1.50�$2.50�$10.50�$25.00��     Project management support

       (Sizing, Estimating, Planning,

       Budgeting, Tracking, Assessment)�.30�.40�2.00�3.50��     Data modeling support�.05�.10�.50�1.00��     Requirements support�.00�.05�.25�.70��     Analysis support�.10�.15�.25�1.00��     Design support�.25�.45�1.50�4.00��     Development support�.25�.45�1.50�5.00��     Documentation support�.00�.05�.30�1.00��     Quality support�.25�.30�1.50�3.50��     Maintenance support�.05�.10�.50�1.00��     Rework support�.10�.20�.50�1.50��     Usage analysis support�.00�.00�.10�.30��     Repository support�.10�.15�.50�1.50��     Communication support�.05�.10�.75�1.00��Cost and Quality Estimation tools�2.50�5.00�12.00�17.50��Reengineering tools�1.50�2.50�10.00�12.50��Project Management tools�1.50�4.00�8.00�12.50��Reverse Engineering tools�1.25�2.50�4.50�7.50��Code restructuring tools�1.75�3.50�5.00�6.50��I-CASE Tools (1993 level)�.75�1.25�3.50�6.50��Groupware/network tools�1.25�2.00�3.00�6.00��Complexity analysis tools�1.30�2.00�3.00�4.50��CASE Tools (partial)�.80�1.10�1.50�2.50��LOC-based estimation tools�1.50�1.00�.90�.80��Table � SEQ Table \* ARABIC �
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4.2.5.7  Another benefit is the improved prospect of winning and keeping contracts when the government includes software process maturity in source selection and contract management criteria [Thomas 1988].

4.3  Relationships To Corporate Goals And Objectives

4.3.1  DLA Strategic Plan Goals

Meet customer readiness at reduced cost

Put customers first

Improve the process of delivering logistics support

Empower employees



		DLA Objectives

Reduce customer cost

Improve processes

Communicate with customers

Improve customer responsiveness

Adopt “World Class” processes

Streamline work methods

Promote technological advances

Assess “true” cost of doing business

Use performance responsiveness measures

Promote use of teams

CAPABILITY MATURITY MODEL�DLA OBJECTIVES��Level�KPA�1�2�3�4�5�6�7�8�9�10��Level 2�Project Planning�X�X��X�X�X�X�X�X�X���Project Tracking/Oversight�X�X��X�X�X�X�X�X�X���Requirements Mgt�X�X��X�X�X�X�X�X�X���Configuration Mgt�X�X��X�X�X�X�X�X�X���Subcontractor Mgt�X�X��X�X�X�X�X�X�X���Software Quality Assurance�X�X��X�X�X�X�X�X�X��Level 3�Intergroup Coordination�X�X�X�X�X�X�X�X�X�X���Org Process Focus�X�X��X�X�X�X�X�X�X���Org Process Definition�X�X��X�X�X�X�X�X����Peer Reviews�X�X��X�X�X�X�X�X�X���Training Program�X�X��X�X�X�X�X�X����Software Product Engrg�X�X��X�X�X�X�X�X�X��Figure � SEQ Figure \* ARABIC �
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4.3.2  DSDC CONOPS Goals

Be a world class provider of Information Technology (IT) products and services to be delivered at competitive prices.



		DSDC Objectives

Operate as a systems integrator

First right of refusal on all DLA IT work

Deliver on time and within budget and the end product shall satisfy the customer’s requirement

Have the ability to rapidly prepare bid proposals to satisfy customer needs

Broaden its customer base to include other DoD activities and federal agencies, as well as DLA

Partner with contractors to augment resources as necessary

Maintain and ensure its staff is skilled and trained in the latest state-of-the-art technology, customer support, marketing, contracting, program/project management, and bid preparation

Continue to advance to higher levels in the Capability Maturity Model

CAPABILITY MATURITY MODEL�DSDC OBJECTIVES��Level�KPA�1�2�3�4�5�6�7�8��Level 2�Project Planning�X��X�X�X�X�X�X���Project Tracking & Oversight�X��X�X�X�X�X�X���Requirements Mgt�X��X�X�X�X�X�X���Configuration Mgt�X��X��X�X�X�X���Subcontractor Mgt�X��X�X�X�X�X�X���Software Quality Assurance�X��X��X�X�X�X��Level 3�Intergroup Coordination�X�X�X�X�X�X�X�X���Organization Process Focus���X��X��X�X���Organization Process Definition���X�X�X��X�X���Peer Reviews�X��X��X��X�X���Training Program���X�X�X��X�X���Software Product Engineering�X��X�X�X��X�X��Figure � SEQ Figure \* ARABIC �
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The history section discusses the evolution of SPI at DSDC and provides a brief history of the assessment, improvement activities, and process assets that have been developed to date.

5.1  Prior to 1995, the DLA had five Central Design Activities (CDAs):

DLA Systems Automation Center (DSAC)

DLA Logistics Service Center (DLSC) (one portion of which was a CDA)

DLA Administrative Services Center (DASC) (one portion of which was a CDA)

DLA Fuels Service Center (DFSC) (one portion of which was a CDA)

Defense Automatic Addressing Systems Center (DAASC)

5.2  Only two of these CDAs, DSAC and DLSC, had formal SEI-assisted assessments and had established formal Software Engineering Process Groups (SEPGs).  While DAASC did not have a formal assessment nor SEPG established, it had ongoing software process improvement efforts.

5.3  DSAC conducted their first SEI assessment� XE "assessment" � in August 1992.  DLSC conducted their assessment in December 1993.  Findings from both assessments were similar in that CMM Level 2 and Level 3 problems were identified.

5.4  In a Decision by the Director of DLA, General Order No. 43-94 dated August 2, 1994 announced that the five disparate Central Design Activities (CDAs) within DLA would be consolidated to form the DLA Systems Design Center (DSDC).  Phase I of the consolidation transferred the CDAs to DSDC "as is where is."   Phase II of the consolidation was defined by a team of senior managers from the five CDAs, and is referred to as the DSDC Concept of Operations (CONOPS� XE "CONOPS" �).  This CONOPS is to be implemented by all Executive Directors according to the plan developed by the DSDC Implementation Team.

5.5  In September 1994, at a DSAC staff meeting, the DSAC SEPG Leader reported a contact with the DLSC SEPG Leader.  Both SEPG leaders agreed that a SPI Network (SPIN� XE "SPIN" �) would be an appropriate vehicle for coordinating and exchanging information about SPI activities relative to their organizations and to elicit ideas regarding SPI in the new DSDC.  The DSDC Commander approved the SPIN concept.

5.6  In November 1994, the DSAC SEPG Leader was tasked by DSDC Command to solicit involvement of all CDAs that would become part of DSDC in a joint SPI effort.  Specifically, the DSDC Commander authorized the establishment of a working group with representation of all DSDC "as is where is" offices and directorates to form the DSDC SPIN.  The DSDC SPIN Leader solicited the designation of a SPIN representative from each DSDC Director.  The overall objective of the DSDC SPIN is to develop a SPI CONOPS, infrastructure and transition plans that attempt to meet all of the needs of the five CDAs consolidated into DSDC with minimal impact to the progress, to date, by individual SPI efforts.  Specific objectives of the DSDC SPIN were to:

Share information on current and near-term SPI activities.

Define the SPI infrastructure requirements for the new DSDC.

Develop the transition plans to take DSDC from disparate SPI efforts to an integrated DSDC SPI infrastructure.

Facilitate the implementation of transition plans.

5.7  The first SPIN objective included the identification of process assets from the five CDAs to includes processes and procedures.  Those assets include but are not limited to:

SPI Strategic Action Plans

Executive Steering Group (ESG) and Software Engineering Process Group (SEPG) Charters

CMM Overview Class

Software Process Architecture

Tactical Working Group (TWG) Products

Configuration Management Overview Class

Requirements Management Process

Systems Change Request (SCR) Tracking Procedures

Senior Management Review Process and Procedures

Core Metrics

Formal Inspection and Review Process and Procedures

Size and Cost Estimation Procedures

SEPG and TWG process, procedure and plan templates

Software Quality Assurance Plan

Application Development Workbook

ADP/T Configuration Management Procedures

Lessons Learned

5.8  The second phase of SPIN objective 1 was to recommend “best practices” from these assets for corporate use throughout DSDC.  Two workshops were held; one in July 1995 and one in August 1995 in which process assets were evaluated against the CMM.  “Best practices” were recommended to the ESG in an In-Process Review (IPR) on August 29, 1995.

5.9  This plan represents the fulfillment of SPIN Objectives 2 through 4.

�6.  ORGANIZATION FOR PROCESS IMPROVEMENT

The organizational section describes the resource infrastructure necessary to support and implement SPI changes at DSDC in terms of composition, structure, roles and responsibilities throughout the improvement effort, and interfaces and coordinating activities.

6.1  DSDC Executive Steering Group (ESG)

6.1.1  The ESG� XE "ESG" � provides policy, oversight, management, guidance and resources for the SPI effort and is ultimately accountable for strategic planning for SPI and ensuring its success.  The Executive Steering Group (ESG) is composed of Command and each Executive Director within DSDC.  Through approval of this SPI plan, the ESG demonstrates to all DSDC associates their commitment to SPI by:

Funding, staffing, and providing other resources for the SPI effort at DSDC

Establishing strategies for managing and implementing process development and improvement activities

Ensuring that DSDC’s standard software process supports DSDC’s business goals and strategies

Coordinating with DSDC managers to secure the managers’ and staff’s continuing support and participation in the SPI effort.

6.1.2  As the sponsors� XE "sponsors" � of SPI at DSDC, ESG decisions and actions will be based upon managing the SPI group(s) as at least a Level 2 project, actively participating in the review of draft SPI processes, approving processes for corporate use at DSDC, proactively instituting approved SPI processes in DSDC, and fulfilling their CMM responsibilities as defined in each CMM key process area (KPA) roles and responsibilities matrix.

6.2  DSDC Software Engineering Process Group (SEPG) 

6.2.1  The SEPG� XE "SEPG" � is the focal point and catalyst, or change agent� XE "change agent" �, for process improvement in the SEI software process improvement model.  Composed of practitioners possessing varied skills, such as software requirements analysis, software design, coding, software test, software configuration management and software quality assurance, the SEPG is at the center of an organization-wide collaborative effort of everyone involved with software development.  The group is generally less than 2% of the development staff.  The SEPG is responsible for facilitating continuous software process improvement through collection of lessons learned, recommended changes to the DSDC standard software process, and proliferating successful processes, tools and methods used by DSDC software projects throughout DSDC.  The SEPG is also responsible for development or identification and analysis of software processes and practices for recommended use at DSDC (the organization’s standard software process).

6.2.2  The SEPG is also responsible for managing SPI progress measurement for DSDC through on-going self assessments, mini assessments, SEI assessments, possible Software Capability Evaluations� XE "Software Capability Evaluations" � (SCEs) and participation in the DSDC Metrics� XE "Metrics" � Program.  The SEPG will also plan actions that help DSDC do software development better by:

Developing comprehensive SPI plans and schedules

Coordinating SPI activities with DSDC project teams

Developing and assisting in implementation of processes through management of Tactical and Implementation Working Groups (TWGs/IWG)s

Educating DSDC managers and practitioners in the philosophies, principles, and concepts of SPI and the CMM and their roles in the SPI effort

Managing the SPI budgets and project plans

Keeping all SPI participants informed of the status of SPI activities at DSDC.

6.2.3  The structure of DSDC's SEPG reflects senior management's belief that SPI must have high visibility within the organization and that Executive Directorates will have matrixed representation on the SEPG to ensure technical integration of software processes across the corporation.  In this structure, there is an SPI organization that reports directly to DSDC Command.  A small number of SEPG representatives are assigned to this organization, including the DSDC SEPG Leader who is responsible for ensuring that SEPG members have the required training and tools available to support their activities (e.g.,  statistical analysis, desktop publishing, database management, and process modeling, etc.).  Each Executive Directorate is represented by one or more SEPG members who are matrixed full-time to the SEPG Leader for resourcing the SEPG project plan and schedule.  SEPG members may be permanently assigned to the SEPG or may be rotated at the discretion of each Executive Director.  SEI recommends a tenure of 2-3 years for an SEPG member.  The DSDC ESG agreed that rotations, if used, would be for periods of at least one full year.  These rotations will be coordinated with the SEPG Leader to ensure that the turnover does not adversely impact the SEPG plan and schedule or the SPI effort at DSDC and to ensure that all DSDC SEPG members receive training required to perform their activities.

NOTE:  SPI coordination and liaison at sites without SEPG representation will be the responsibility of the Site Manager� XE "Site Manager" � or his designee.

6.3  Tactical Working Groups & Implementation Working Groups (TWGs/IWGs)

6.3.1  In most instances, all software process improvement activities will be accomplished utilizing SEPG resources.  Tactical Working Groups (TWGs) and/or Implementation Working Groups (IWGs) may be established at the discretion of the ESG in those instances where additional resources may be required to accelerate process improvement.

6.3.1.1  Tactical Working Groups� XE "Tactical Working Groups" � (TWGs), which may periodically supplement SEPG resources, would consist of software practitioners with expertise in the area to be improved.  Examples of expertise that may be sought include software reuse, Computer-Aided Software Engineering (CASE) technology, measurement, and training course development.  TWGs may be utilized for developing process improvements in an assigned key process area.  TWG members serve as champions� XE "champions" � for SPI.

6.3.1.2  Implementation Working Groups� XE "Implementation Working Groups" � (IWGs) are made up of all middle managers and software practitioners (and may be assisted by the DSDC SEPG).  IWGs may be established to implement processes and procedures approved by the ESG for corporate use at DSDC.  IWG members also serve as champions for SPI.

6.4  Product Line Directors

Product Line Directors include the “horizontal” managers as shown in the Concept of Operations (CONOPS) which include the Directorates of Procurement and Technology, Materiel Management, Logistics Support, and Distribution and Base Support.  Product Directors are responsible for ensuring that higher CMM level processes are institutionalized in their Directorate and for developing and preparing Process Improvement Plans (PIPs) (in coordination with the SEPG) based upon the results of project assessments within their product line. 

6.5  SPI Stakeholders

Stakeholders� XE "Stakeholders" � are defined as those individuals or groups such as HQ DLA and/or our Customers who are responsible for forming a partnership with DSDC.  Stakeholders may provide funding to ensure continued improvement and quality products, services and solutions.  Stakeholders may be champions or sponsors for SPI at DSDC.

�7.  ASSUMPTIONS AND RISKS

This section of the plan reflects critical assumptions and describes how each of the assumptions affects the plan in terms of  risk.

7.1  Proactive Senior Management Support and Sponsorship:  The success of the DSDC Software Engineering Process Group (SEPG) in carrying out this plan and, ultimately, the success of the Software Process Improvement (SPI) effort at DSDC, is dependent upon the support of management within the DSDC SEPG, management of the DLA Systems Design Center, particularly the DSDC Executive Directors and Command; and the appropriate management within the Defense Logistics Agency (e.g., DLA-CAN) and their overall commitment to the success of software process improvement at DSDC.  Proactive support, reinforcement and monitoring by senior management to ensure implementation of standard, corporate processes is essential to success.  There are no benefits in just knowing what to do; rather we must actually do it.

7.2  Increasing Customer Support for SPI:  Also of critical importance to the success of this plan is the support of the customer community.  This includes the current customers of DSDC and those that are successfully recruited by DSDC marketing efforts.  We must strive to mature our customers as we mature, demonstrating benefits to them as we improve our business, securing their support, and ultimately partnering with our customers to obtain their investment in our future.

7.3  Resource Availability:  Underlying the assumption of the above support is an assumption that those personnel determined to be key will continue to be available.  The DSDC SEPG Leader and DSDC Command and Executive Directors have agreed that those personnel currently on board must be maintained, their replacements must be planned for through recruitment and training, and appropriate training must be provided.

7.4  Risks Implied by These Assumptions:

7.4.1  These three assumptions do not come without risk.  Following are the greatest risks to the SPI effort at DSDC:

Management support to software engineering and improvement of DSDC’s development processes has not been demonstrated by all levels of management throughout DSDC.

Customers seem to want immediate fixes and may not invest or continue to invest in SPI.

Resources assigned to SPI efforts, particularly overhead resources, may be diverted to mission essential functions.

7.4.2  With increased competition from both DoD CDAs and private contractors for DoD Information Technology (IT) business, DSDC can ill afford to delay progression up the CMM ladder any longer.  Previous efforts, though well-intentioned and well-planned cannot be considered successful if implementation did not occur.  Therefore, accountability for implementing software process improvements at DSDC rests with DLA and DSDC senior management.

�8.  BARRIERS TO SPI AND STRATEGIES TO OVERCOME BARRIERS

This section injects reality into the plan and can make the difference between success and failure.  It identifies the barriers, including the non-technological barriers, to the improvement effort and describes the strategies to reduce those barriers.

The DSDC CONOPS, Version 23, February 6, 1995, states that one of DSDC's goals is to "continue to advance to higher levels in the Capability Maturity Model."  One significant lesson learned during previous SPI initiatives is that management's good intentions for SPI come with real constraints.  Any group hoping to establish an SPI initiative that wins both manager and practitioner support in DSDC must find ways to overcome or lessen the impact of these constraints.

8.1  History Of Change Attempts

8.1.1  DSAC history is replete with change efforts that failed and shelves overflow with well-defined and documented plans, processes and procedures that were not implemented.  These failures, together with assessment findings that “managers don’t walk the talk” will make corporate implementation of improved practices all the more difficult at DSDC.

8.1.1.1  Solicit more management involvement in SPI activities.  Build on the experience of Level 3 organizations.  One Navy manager reported that his organization’s Level 3 rating was achieved, in part, by devoting nearly one-third of his time to SPI-related activities.

Solicit proactive communication from managers to associates about SPI.  Managers must proactively communicate often with subordinates about the importance of SPI at DSDC.

Solicit senior managers to build sponsorship among their subordinates.  SPI should not be tied to a person--it belongs to all of DSDC.  Managers must market SPI to subordinate managers and subordinate managers must market to practitioners if DSDC’s SPI efforts are to succeed.

8.1.1.2  Review the “lessons learned” from previous efforts on a routine basis.  The DSDC SEPG and ESG must routinely exchange information gathered from other agencies, both between groups and among groups.  To ensure maximum payback from our SPI effort, we must learn from others rather than pay the cost for the same lessons.

8.2  Cost Of SPI

8.2.1  Justification for the new DSDC organization rests, in large measure, on a decreasing billable hourly rate.  In briefings, DSDC's billable hourly rate goal has been set at less than $45 (as compared to a current hourly rate of $52.76).  Yet assessment of preliminary grade structures for the new organization suggests an increasing average grade.  Add to this classic confrontation of increasing production costs and falling product prices the funding requirement for SPI and all other "overhead" activities.  In this crunch, the most acceptable cost of SPI is no cost.

8.2.2  SPI does have significant value for DSDC.   DoD has mandated that Central Design Activities like DSDC must operate on a competitive fee-for-service basis.  This, coupled with decreasing DoD budgets, will likely emphasize total project/program cost as more important than billable hourly rate.  Software of improved quality, produced on time and within budget with reduced life cycle costs is the end result of a DSDC SPI initiative targeted at attaining CMM Level 3.  That is, SPI will help DSDC achieve lower total project/program cost.  For DSDC then, funding SPI is the cost of staying in business.

8.2.2.1  Find ways to charge SPI to customers.

DSAC precedence was in place such that a customer of a software development project would be charged for the cost of implementing a new, standard process (e.g., SQA) during that project.  This concept should continue in DSDC.

In the new DSDC Product Management Office, process managers might be assigned to projects to manage the boundaries and interfaces between processes.  The process manager works to minimize overlap, duplication, gaps and black holes between processes and to maximize clear boundaries and clean hand-offs between processes.  The process manager has a "big picture" view of the what, why and where of multiple processes.  This new responsibility is critical in a geographically dispersed organization of matrixed project resources.  The process manager is a crucial adjunct to the project manager and should be charged to the customer.

In the new DSDC organization, employees whose primary job is SPI may work as process consultants to projects.  Their consultation time should therefore be charged to the customer.

8.2.2.2  Find sponsors beyond DSDC who will fund some portion of SPI.  Historically, some of the DLA CDAs were able to attract seed money for SPI and related activities.  For example, DISA/CIM and DSAC shared the cost of DSAC's SEI-assisted Software Process Assessment (SPA).  DISA/CIM paid for training and for certified assessors while CDAs paid expenses for all in-house participants (assessment team members, functional area representatives, project managers).  Other examples include participation in the Software Process Improvement Advisory Group (SPIAG) and the DoD Core Metrics Pilot Program, as well as DLA's participation in the I-CASE Readiness Program.  DSDC should actively search out seed money as well as opportunities for joint ventures.

8.2.2.3  Reuse products.  Training, conferences, regional SPIN groups, and the USENET provide opportunities for DSDC associates to communicate and “network” with other software engineers, SEPGs, and SPI groups.  DSDC should continue to identify, evaluate, and tailor software process assets gathered from these sources for reuse within DSDC.

8.3  Geographic Dispersion Of The DSDC SEPG

8.3.1  Previous SEPG members have typically been regarded as overhead.  Former SEPGs had a very small budget for labor or non-labor expenses.  Command or Directors provided funding for travel and training.

8.3.1.1  Use good communication practices to minimize travel requirements.  Build on the DSAC SEPG's experience with using email and teleconferences as an alternative to face-to-face meetings.  The DSAC SEPG's experience also suggests that occasional well-planned face-to-face meetings are necessary to establishing and maintaining the trust and understanding underpinning a productive working group or team.

8.3.1.2  Use alternatives to formal training to minimize expense.  Alternatives to formal training do generally involve labor expense.  However, use of just-in-time techniques to include short videos, mentoring and directed self-study can minimize labor expense while providing SEPG members with foundation knowledge.  In addition, the DSDC SEPG should take care that their actions and work products--the way they shape and conduct meetings, the way they frame assignments, calls for comments and so on--provide models to SEPG members who lack SPI experience.  Finally, the DSDC SEPG might form mentor-protégé teams, pairing up SEPG members who lack SPI experience with members who have this experience.

8.4  Political Acceptability Of Solution

8.4.1  The recommendations for DSDC’s SPI infrastructure, operations, and processes need the wholehearted attention, approval and support of each Executive Director, else DSDC's SPI initiative faces the same monumental struggles that hampered SPI in DSAC.

8.4.1.1  Market and sell SPI.

Use strategies recommended by change management experts.  Implementation Management Associates, Inc. (Byron Fiman’s) course, “Accelerating Change,” suggested strategies (including the use of champions) to market (what's in it for DSDC, short- and long-term) and sell (what's in it for you) SPI to each Executive Director and cascading sponsor.  Remember that a strategy is not a "one time” effort, but a continuous effort.

Involve non-DSDC sponsors (e.g., DLA-CAN, DISA) in SPI marketing.  If possible, have the non-DSDC sponsors market SPI to DSDC's Executive Directors and to DSDC's customers.

Include marketing and selling SPI at all levels in the SPI/SEPG roles and responsibilities defined for DSDC.

8.5  Culture Styles

8.5.1  DSDC is composed of organizations with widely differing cultures.  These will not be easily melded into a single corporate humanistic culture conducive to SPI success.  SPI success may also be jeopardized by DSDC customers who resist changes in the way DSDC must do business (e.g., disciplined management of requirements).  DSDC must follow its strategy as outlined in the DLA Information Resources Management (IRM) Strategic Business Plan and gradually move away from those customers who do not support the direction DSDC must go to remain competitive.

8.5.1.1  Manage change in the SPI arena.  Use strategies recommended in Accelerating Change and in the DLA Information Management Strategic Business Plan to target, coordinate and manage changes involved in DSDC SPI implementation.  Work closely  with subject matter experts on reducing risk of large scale organizational change and culture issues and the workability of strategies in specific situations.

8.5.1.2  Influence/recommend changes in rewards and recognition and in training policies and practices.

8.5.1.3  Build SPI partnerships with DSDC customers.  We need to make the customer a part of the DSDC SPI team.  Some large software development/systems integration businesses now build SPI partnerships with their customers.  SAIC and Boeing Information Systems are examples.  Another example is the joint DLSC/DSDC SEPG that has operated since the reorganization of the DLSC CDA into DSDC.  In this example, a DSDC employee serves as the SEPG leader for an SEPG comprised of both customer (DLSC) and CDA (DSDC) representatives.  We need to learn from these groups and from others.

�9.  MANAGEMENT APPROACH:

This section outlines how change, in this case, software process improvement, will be managed.  It highlights our approach for reporting, communication, rewards and recognition, and lays out the tenets to be used for developing schedules for improvement.

�
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9.1  The IDEAL Model

9.1.1  DSDC will utilize the IDEAL Model� XE "IDEAL Model" � (shown in Figure 7) to set the stage for its overall software process improvement efforts.  This model , developed by the Software Engineering Institute� XE "Software Engineering Institute" � (SEI) can be used with any improvement effort.  It describes the phases an improvement effort must plan for:  Initiating, Diagnosing, Establishing, Acting, and Leveraging (the first letter of each forms the acronym IDEAL).  The description of this model also defines the benefits of going through each phase, the inherent risks associated with skipping a phase, what types of skills and knowledge are needed for each phase, and which SPI groups must participate in each phase.

9.2  SPI and SEPG Management at DSDC 

In addition to the Capability Maturity Model and the IDEAL Model, the DSDC SEPG will also tailor the most current policies, standards, processes, procedures, and tools that govern our software development to the requirements of our SPI efforts and projects.  By using these guiding principles, it is our expectation that the SPI effort will serve as a prototype for modeling higher levels of maturity.

9.2.1  SPI Requirements Management 

This SPI plan will be implemented according to the priorities and guidance of the DSDC Executive Steering Group (ESG) based upon their understanding of the organization, knowledge of ongoing improvement initiatives; assessment findings; and/or coordination, requirements, or issues from HQ DLA staff and/or DSDC’s customers.  The Priorities and Schedules section of this plan depicts the most current guidance for implementing process improvements at DSDC.  As assessments are conducted and new requirements or guidance are received from the ESG, the impact will be assessed and new plans, schedules, and budgets will be developed and negotiated with the DSDC ESG.  Upon approval of these new requirements, the corresponding sections of this SPI plan will be developed.

9.2.2  SPI Planning

9.2.2.1  This SPI plan serves as the “action plan” as defined in the CMM Key Process Area (KPA) of Organization Process Focus� XE "Organization Process Focus" �.  It is the organizational standard for all SPI efforts.  It will be implemented incrementally through development and execution of short term (6-8 month) DSDC SEPG Plans (referred to as “software process development and improvement” plans in the CMM).

9.2.2.2  These DSDC SEPG Plans will define the activities and schedules for assessing, developing (defining), maintaining, coordinating, and improving the organization’s and projects’ software processes.  The following examples provide insight into the types of work associated with these activities.

Assessment� XE "Assessment" � Activities:  Training for assessments; assessment tool selection; conducting assessments; developing “follow-up” reports or briefings.

Developing Activities:  Definition and documentation of policies, processes, or procedures; development of templates, tailoring guidance, software process architectures or other process-related documentation.

Maintenance Activities:  Monitoring and evaluating new, refined or different processes, tools, or methods in use at DSDC; transferring “local” methods, tools, or processes to the DSDC corporation; updating process documentation, databases or libraries (repositories) to reflect the most current guidance.

Coordinating Activities:  Communicating and coordinating use of the software process database or process-related library (repository� XE "repository" �); soliciting buy-in for DSDC’s standard software process; conducting reviews of process-related documentation; coordinating the development or improvement of DSDC’s standard software process or projects’ defined software processes; coordinating, developing and/or conducting software process training across DSDC or projects.

Improvement of Existing Process Activities:  Soliciting recommendations from projects for improving the organization’s standard software process; managing, evaluating and reporting on pilot tests of new processes, methods or tools to enhance or improve DSDC’s standard software process.

9.2.2.3  The DSDC SEPG Plans will also specify the groups and individuals responsible for each activity and the resources required (including staff and tools).  The DSDC SEPG Plans may also have a narrative section which outlines any deviations from (i.e., “tailoring� XE "tailoring" � of”) this SPI Plan.

9.2.3  SPI Tracking and Oversight

9.2.3.1  SPI activities will be executed and managed according to this SPI plan and subordinate SEPG plans.  The DSDC ESG is responsible for oversight of the SPI effort.  As such, the DSDC SEPG Leader will attend weekly staff meetings to provide short status updates and to elicit information which may have an impact on SPI activities.  In addition, because the SPI effort will be managed as a DSDC “project,” all applicable reporting mechanisms for software development projects will apply to the SPI effort as well.

9.2.3.2  The DSDC SEPG will meet with the ESG bi-weekly for the purpose of identifying and managing risks to the SPI effort.

9.2.3.3  The DSDC SEPG will also schedule quarterly In-Process Reviews� XE "In-Process Reviews" � (IPRs) with the ESG to report progress and status of SPI activities as compared against the DSDC SEPG and SPI plans (See Section 11).  Quarterly IPRs also afford the DSDC SEPG the opportunity to address conflicts or issues that cannot be resolved at lower levels.

9.2.3.4  The DSDC SEPG will ensure that action items, decisions, and open issues from each IPR are recorded, reviewed, and tracked to closure (as applicable).  IPR Summary reports will also be prepared by the DSDC SEPG and distributed (at a minimum) to the DSDC SEPG and ESG (see also the Communication subsection that follows).

9.2.4  SPI Configuration Management

The DSDC SEPG will be responsible for ensuring that all assets maintained in the process database and library (or repository) of process-related documentation are managed and controlled by tailoring the most current configuration management guidance.  In addition both this SPI plan and SEPG plans will be managed and controlled according to DSDC guidance.

9.2.5  SPI Quality Assurance 

Although the SPI effort is not a software project per se, quality assurance for the SPI initiative will be in accordance with DSDC Software Quality Assurance (SQA) guidance in use for all DSDC software development projects.  In addition, all SPI and DSDC SEPG Plans will undergo a peer review prior to initial release and whenever major revisions are made to these plans.  The peer review will include the DSDC SEPG (or a subset) and may also include subject matter experts designated by the DSDC SEPG Leader.  After completion of a peer review, the plans will be forwarded to the DSDC ESG for review and approval (agreement).

9.2.6  SPI Contractor Management

From time to time it may be necessary to augment assigned SPI resources with contractors.  When this is the case, the DSDC SEPG will recommend the best utilization of contractors for the SPI effort and will manage the subcontractor in accordance with DSDC subcontractor management guidance.

9.3  SPI Communication

In order to keep all groups involved in implementing the software processes informed of SPI activities, a Communication Matrix was developed as a guide to help carry out this huge undertaking.  Communication of SPI activities is not only the responsibility of the DSDC SEPG, it is the responsibility of all SPI Groups identified in the Organization for Process Improvement section of this plan.

9.4  SPI Rewards and Recognition

In order to positively reinforce the change that is desired, implementation of continually improving processes, the DSDC ESG and SEPG must publicize the goals for SPI as defined in the Criteria for Success section of this plan.  The concepts that follow are some methods for rewarding or recognizing DSDC individuals or groups who support the SPI effort or who achieve SPI progress.

9.4.1  Circumstances for Recognition

Highest percent of CMM compliance (improvement or progression)

Percent of progress by projects/product lines/geographic location toward a SPI goal

Significant effort

100% achievement of Level 2 (“Golden Star”) or Level 2 in entirety

80+% achievement of a specific KPA

Significant contribution or achievement as defined and agreed to by the DSDC ESG and SEPG

Assistance for populating the process repository

Outstanding or significant sponsorship or championship of SPI (managers, practitioners, customers)

9.4.2  Possible Types of Reward or Recognition

Name announced in staff meeting by DSDC SEPG Leader or Executive Director

DSDC shirts or coffee mugs (for teams or groups)

Parking (Columbus)

Letter of Appreciation

Hall of Fame (One Step Closer Certificate on wall)

Choice of next project

Private audience with SEPG or ESG to personally give recognition

Attendance at a selected training conference

Special software or supplies

Time-off Award

On-the-Spot Award

Thank You Letters

Certificates

�10.  TECHNICAL APPROACH:

This section outlines the strategy for reusing process assets developed both internally and externally, and denotes the standards which govern the manner in which the SPI effort will be carried out.

�
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�.  SEI Operational Framework

10.1  Operational Framework

SPI is about improving processes, but it is also about ensuring that all of the pieces are in place to support implementation of the process improvement.  Here we see how policies, processes and tools fit together into an Operational Framework� XE "Operational Framework" �, developed by the Software Engineering Institute� XE "Software Engineering Institute" � (SEI).  It starts with:

	POLICIES� XE "POLICIES" � which are laws or regulations and

	STANDARDS� XE "STANDARDS" � which define the acceptance criteria for a product.  Policies and standards provide appropriate guidance or constraints for organizational

	PROCESSES� XE "PROCESSES" � which describe "what" happens - organizational standardization occurs at the process level.  Level 2 processes include project planning and management, requirements and configuration management, and software quality assurance for both ourselves and our subcontractors.  Level 3 processes include standard process definition, management, and training across the whole organization, product (or software) engineering, and better communication through peer reviews and intergroup coordination.  Processes are implemented by

	PROCEDURES� XE "PROCEDURES" � which describe "how-to."  Procedures are defined by the environment in which they are used, e.g., mainframe, UNIX, PC, and can be reused in a similar environment.  It is difficult for a multifunctional CDA to totally standardize at the procedure level.  Procedures are supported by

	TOOLS� XE "TOOLS" � which can be automated or non-automated.  An automated tool is tightly linked to its procedures i.e., UNIX tools use UNIX procedures, Mainframe tools require mainframe procedures.  And, finally, all of the levels require

	TRAINING/EDUCATION to provide real people with the skills and knowledge to understand and use the policies and standards, processes, procedures and tools.

10.2  SPI Implementation

10.2.1  Definition� XE "Definition" �

10.2.1.1  Recognizing that SPI involves defining and documenting processes, the DSDC SPIN set out to ascertain the status of process definition efforts at DSDC.  Using the Operational Framework as a guide for a DSDC-wide data call, the DSDC SPIN solicited process assets such as policy documents, procedures, tools, and  process models, from each of the five CDAs capitalized into DSDC.  Using another SEI-developed guide, A Software Process Framework (SPF) for the SEI Capability Maturity Model [Olsen 1994], DSDC SPIN members, as well as subject matter experts from DLA and DSDC, evaluated the assets against the SPF for compliance with the CMM and reusability across DSDC.  The SPF identifies CMM requirements by type (e.g., policy, documented procedures), CMM Level, and KPA.  Using checklists in the SPF, evaluators were able to assess the status of SPI definition efforts at DSDC and make recommendations to the ESG (status of SPI implementation efforts will be assessed using the methodology discussed below).

10.2.1.2  The DSDC SPIN evaluated available documented policies, process, procedures, and toolsets.  Many of the internal assets that were evaluated were CMM Level 2 compliant; therefore, in many cases, we “know” what to do.  The hardest part of any SPI effort is “doing.”  To evaluate our progress in implementing improvements, DSDC will use a training and assessment methodology.

10.2.2  Training

The next step is ensuring associates “understand” DSDC’s policies, processes and procedures.  This will be accomplished through training using these DSDC-specific process assets.  DSDC Executive Directors will identify their training requirements (by scope of training, breadth of training, job series, project roles, etc.) and periodically update their training requirements.  The DSDC SEPG will ensure that training is provided and that assistance is available to projects when new policies, processes and procedures are introduced into the organization.  Where appropriate associate training may be prepared and conducted by the SEPG.

10.2.3  Use

Process assessment� XE "Process assessment" \t "See assessment" � will help DSDC improve itself by evaluating which Level 2 and 3 processes have been defined and implemented, identifying our critical problems and establishing our improvement priorities.  The SEI assessment methodology looks at what is defined and documented, what is understood and what is being used within an organization.  Assessments typically look at all software processes used in DSDC; however, DSDC will use three types of assessments to gauge our maturity against the CMM.

10.2.3.1  Self Assessment� XE "Self Assessment" �:  The first type of assessment will be a self-assessment.  After receiving the necessary training, DSDC project managers will assess projects as defined and identified by the Executive Director of Product Management.  Using an automated collection and evaluation tool based on the CMM, project managers will complete an electronic survey which contains a series of questions regarding his/her project.  The first of these self-assessments will form the DSDC baseline, which will be used to measure progress against the Level 2 and 3 key practice areas (KPAs) of the CMM.  Self-assessments will be conducted quarterly.  Results will be depicted by product line and by DSDC as a whole.  Results of assessments will be used by the SEPG to assist product line managers prepare Process Improvement Plans� XE "Process Improvement Plans" � (PIPs).

10.2.3.2  Mini Assessments� XE "Mini Assessments" �:  A mini-assessment will follow each quarterly self-assessment.  This type of assessment will be used on a sampling of projects to verify and evaluate the results of the self-assessments.  Conducted by trained DSDC assessment teams selected and sponsored by the DSDC SEPG, mini-assessments involve evaluating the results of the self-assessments, scripting additional questions, and conducting interactive interviews with DSDC project managers.  The focus of mini-assessments differs from that of self-assessments in that mini-assessments concentrate only on the priority KPAs identified by the DSDC Executive Steering Group (ESG).

10.2.3.3  Formal Assessments� XE "Formal Assessments" \t "See  assessment" �:  Because formal assessments are extremely time-consuming and costly, the DSDC SEPG will recommend formal assessment when it can be reasonably assured that DSDC has achieved the next CMM level ; that is, when self- and mini-assessment results indicate that at least 80% of DSDC projects comply with 80% of the requirements of each KPA for the next level.  Formal assessments are typically conducted every 1-1/2 to 3 years.  Formal assessments are conducted by independent SEI-certified providers in conjunction with a team of trained DSDC associates, typically the DSDC SEPG.

�11.  CRITERIA FOR SUCCESS

This section of the plan describes how goals will be measured and how DSDC will recognize success in achieving those goals.  It also describes how improvement activities will be measured and evaluated at both the organizational and project levels.

11.1  DSDC SPI Progress

Measurements� XE "Measurements" � will be made and used to determine the status of DSDC’s progress relative to improvement of it’s processes, as well as the status of SEPG plans and activities.  These metrics will help DSDC recognize success in achieving its goal of climbing the CMM ladder and will be used for planning follow-on SPI activities.

11.1.1  SPI Definition Metric� XE "Metric" �

In the Best Practices� XE "Best Practices" � workshops, DSDC was able to establish a “definition” baseline based upon the number of CMM requirements and the total or partial fulfillment of those requirements.  This baseline is depicted in what the SEPG refers to as a Definition Footprint� XE "Footprint" �.  This footprint reflects DSDC’s progress in defining or documenting the required policies, processes, procedures, etc., included in the CMM and will be evaluated by the SEPG and reported at In-Process Reviews (IPRs) with the ESG.

�
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�.  Example of SPI DEFINITION Footprint/Metric

11.1.2  SPI Target Group Metric

. �
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�.  Example of SPI TARGET GROUP Footprint/Metric

Once training requirements have been identified by the DSDC ESG, similar “footprint” metrics will be developed to baseline and gauge our progress toward ensuring that all associates understand the policies, processes and procedures to be used at DSDC.

11.1.3  SPI Implementation Metric

Using self- and mini-assessments the SEPG will also baseline and measure progress for implementation of CMM requirements.  This metric will be displayed using an Implementation Footprint which reflects DSDC’s progress in achieving implementation of CMM policies, processes and procedures.  The SEPG will evaluate the results of the self- and mini-assessments and report this footprint at their IPRs with the ESG.

�
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�.  Example of SPI IMPLEMENTATION Footprint/Metric



11.2  DSDC SEPG Project Progress

The DSDC SEPG will be measured similarly to any other DSDC project.  Examples of metrics for the DSDC SEPG will include work completed and  effort and funds expended in DSDC’s activities for process assessment, development and improvement as compared to the DSDC SEPG plans for these activities.

�12.  PRIORITIES AND SCHEDULES

Gantt charts depicting which assessment findings will be addressed and the sequencing and elapsed time for performing SPI work prioritized by the DSDC Executive Steering Group (ESG) are contained in this section.

� EMBED Word.Picture.6  ���
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�.  High Level Schedule of SPI Activities

�13.  RESOURCE REQUIREMENTS

Funding strategies for SPI together with a breakout of personnel, facilities, and budget needed to implement the priority actions of the ESG and to execute the SPI effort at DSDC are highlighted in this section.  This section also contains requirements for tools and training necessary for software process improvement activities.  It serves the very important function of bringing the requirements of desired improvements into the spotlight of the real world of limited resources.

13.1  Personnel



ORGANIZATION�TOTAL NO. OF SEPG PERSONNEL�

LEVEL OF EFFORT������Office of Software Process Improvement (SPI)�4�4 FT @100%������Office of Product Management�3�1 PT @ 80%

2 FT @ 80%������Office of Requirements Development�1�1 FT @ 85%������Office of Product Development*�2�2 FT @ 70%������Office of Technology Infusion�1�1 FT @ 90%������Office of Customer Integration�2�1 FT @ 70%

1 FT @ 30%������Office of Systems Support �1�1 FT @ 80%������TOTAL�14�10.13 FTEs��* Currently, one of these positions has not been filled.

�13.2  FY 96-98  SPI Funding Profile

OBJECT�CATEGORY�FY96�FY97�FY98�NOTES���LABOR�*�*�*�1��11.3�Awards�15,000.00�17,500.00�20,000.00�2���NON-LABOR�171,238.00�203,046.00�164,996.00���21�Travel�74,000.00�89,400.00�106,000.00����Quarterly SEPG Meetings�������Quarterly ESG/SEPG Meetings�������Site Assessments/Liaison Visits�������SEPG Training Travel�������SEPG Program Management Visits������22�Transportation�*�*�*�1��23�Rental (Equipment, facilities)�3,072.00�3,700.00�4,400.00���24�Printing/Reproduction �*�*�*�1��25�Other�32,000.00�93,000.00�34,000.00���25�Maintenance����1��25�Contract Support�������  Technical Support �������     Consulting/Training����3���     SEI Assessment ����4��25.2�Training (SEPG)����5��25.2�Postage����1��26�Supplies�62,166.00�16,946.00�20,596.00����Office Supplies����1���Periodicals�������Software����6���Books�������Memberships������31�Equipment�*�*�*�1���Hardware Upgrades/Replacement����7���Process Repository����7���TOTAL SPI REQUIREMENTS�186,238.00�220,546.00�184,996.00����PLANNED INCOME SOURCES�������DLA-FO (AOB)�������Customer SEPG Member Reimbursements�������Customer Service Reimbursements�������Project Reimbursements�������TOTAL INCOME�*�*�*�8��Figure � SEQ Figure \* ARABIC �
13
�.  Example of Funding Requirements Through FY98

Expressed in Constant FY96 Dollars

NOTES:

1.  We have no known added or unusual requirements for these object classes than those included in projections calculated by the DSDC Comptroller on a per capita basis.  The DSDC-DS budget covers those SEPG members assigned to that office.  The SEPG members assigned to the other DSDC Executive Directorates will have labor funded by their assigned organization.

2.  This request is to recognize those individuals and teams who progress up the Capability Maturity Model (CMM), exert a significant effort in improving software development activities at DSDC, who make a significant contribution or achievement of our SPI goals and objectives, or who otherwise make a significant contribution to the SPI effort.

3.  This cost reflects estimates for contractor support for Software Process Improvement (SPI) similar to that provided by Fastrak and Eileen Quann during FY95.

4.  This projection reflects our understanding that an assessment will occur in Nov 96, shortly after the beginning of FY97.  In addition, another assessment is scheduled for Jan 98 (FY99).  The current schedules for these assessments are based upon current knowledge of DSDC capability.  Should the schedules for these assessments be changed by DSDC senior management, it will require a shift of funds from one fiscal year to another.

5.  Based upon guidance from the Executive Directors, we assume responsibility for payment of SPI or SEPG-related training such as SPI conferences, SEPG conferences, the STSC conference and the like.

6.  We are making the assumption that we must identify and pay for software used by our SEPG representatives. 

7.  We are making the assumption that things like new Pentium PC’s are covered in each DSDC Command’s/Executive Directorate’s corporate funds. We also assume that the SEPG will be placing process assets on a corporate (but private) web site (based upon the CMM requirement to have a process library and repository).  Therefore we assume that the process repository will be corporately funded rather than as a part of the SPI budget.

8.  At the time of printing, data were not available in order to formulate income projections. �

�14.  APPROVALS









PATTI J. HICKS

SEPG Leader

DLA Systems Design Center��DATE:

������������������LONNIE L. THOMPSON

Deputy

DLA Systems Design Center��DATE:

������������������P. K. ANDERSON

CAPT, SC, USN

Commander��DATE:
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���APPENDICES

Appendix A, Software Engineering Acronym Listing

AOB:		Annual Operating Budget

AWR:		Automated Work Request; ADP/T Work Request

CASE:	Computer Aided Software Engineering

CDA:		Central Design Activity

CM:		Configuration Management

CMM:	Capability Maturity Model

CMU/SEI:	Carnegie Mellon University, Software Engineering Institute.

CONOPS:	Concept Of Operations

DISA:		Defense Information Systems Agency

DLA:		Defense Logistics Agency

DoD:		Department of Defense

DSDC:	DLA Systems Design Center

ESG:		Executive Steering Group

FT:		Full Time

FTE:		Full Time Equivalent

ICASE:	Integrated Computer Aided Software Engineering

IDEAL:	Initiating, Diagnosing, Establishing, Acting, Leveraging

IEEE:		The Institute of Electrical and Electronics Engineers

ISO:		International Standards Organization

IT:		Information Technology

IWG:		Implementation Working Group

KPA:		Key Process Area

LOC:		Lines Of Code

PT:		Part Time

ROI:		Return On Investment

SEI:		Software Engineering Institute

SEPG:		Software Engineering Process Group

SOW:		Statement Of Work

SPA:		Software Process Assessment

SPI:		Software Process Improvement

SPIAG:	Software Process Improvement Advisory Group

SPIN:		Software Process Improvement Network

TAFIM:	Technical Architecture Framework For Information Management

TWG:		Tactical Working Group

WBS:		Work Breakdown Structure

�Appendix B, Software Engineering Glossary Of Terms

activity:  Any step taken or function performed, both mental and physical, toward achieving some objective.  Activities include all the work the managers and technical staff do to perform the tasks of the project and organization.  (See Task for contrast.)  [CMU/SEI-93-TR-25]

audit:  An independent examination of a work product or set of work products to assess compliance with specifications, standards, contractual agreements, or other criteria.  (See also: functional configuration audit; physical configuration audit.)  [IEEE 610.12]

commitment:  A pact that is freely assumed, visible, and expected to be kept by all parties.  [CMU/SEI-93-TR-25]

configuration management (CM):  A discipline applying technical and administrative direction and surveillance to:   identify and document the functional and physical characteristics of a configuration item, control changes to those characteristics, record and report change processing and implementation status, and verify compliance with specified requirements.  (See also: baseline; configuration identification; configuration control; configuration status accounting; configuration audit.)  [IEEE 610.12]

contractor:  An individual, partnership, company, corporation, or association having a contract with the contracting agency (Government) for the design, development, maintenance, modification, or supply of configuration items and services under the terms of a contract.  A Government Agency performing any of the above actions is considered a "contractor" for configuration management purposes.  [DoD-HDBK-287A]

internal reviews:  Reviews conducted within the software development team or the software development organization.  [DSDC]

method:  A reasonably complete set of rules and criteria that establish a precise and repeatable way of performing a task and arriving at a desired result.  [CMU/SEI-93-TR-25]

metric:  A quantitative measure of the degree to which a system, component or process possesses a given attribute.  [IEEE 610.12]

organization's standard software process:  The operational definition of the basic process that guides the establishment of a common software process across the software project's in the organization.  It describes the fundamental software process elements that each software project is expected to incorporate into its defined software process.  It also describes the relationships (e.g., ordering and interfaces) between these software process elements.  It guides the establishment of a common software process across the software development and maintenance projects in an organization.  It forms the basis for the projects' defined software processes.  It provides continuity in the organization's process activities and is the reference for the measurements and long-term improvement of the software processes used in the organization.  [CMU/SEI-93-TR-25]

policy:  A guiding principle, usually established by senior management, which is adopted by an organization or project to influence and determine decisions.  [CMU/SEI-93-TR-25]

procedure:  A written description of a course of action to be taken to perform a given task.  [IEEE 610.12]

process:  A sequence of steps performed for a given purpose, for example, the software development process.  [IEEE 610.12]

process model:  

a.  Provides a framework for identifying, defining, and organizing the functional strategies, functional rules, and processes needed to manage and support the way an organization does or wants to do business; provides a graphical and textual framework for organizing the data and processes into manageable groups to facilitate their shared use and control throughout the organization.  (See also: Logical Process Model.)  [DoD 5000.11-M; TAFIM, Vol 3, V2.0]

b.  A model of the processes performed by a system; for example, a model that represents the software development process as a sequence of phases.  (Contrast with: structural model.)  [IEEE 610..3]

project training plan:  A plan which explains what training members of the project team need to successfully complete the project and how and when the training will be provided.  [DSDC]; See TRAINING PLAN.

quality assurance:  See Software Quality Assurance.

review:  A process or meeting during which a work product, or set of work products, is presented to project personnel, managers, users, customers, or other interested parties for comment or approval.  Types include [but are not limited to] code review, design review, formal qualification review, requirements review, test readiness review.  [IEEE 610.12]

risk:  The possibility of suffering loss.  [CMU/SEI-93-TR-25]

risk management:  An approach to problem analysis which weighs risk in a situation by using risk probabilities to give a more accurate understanding of the risks involved.  Risk management includes risk identification, analysis, prioritization, and control.   [CMU/SEI-93-TR-25]

software development process:  The process by which user needs are translated into a software product.  The process involves translating user needs into software requirements, transforming the software requirements into design, implementing the design in code, testing the code, and sometimes, installing and checking out the software for operational use.  These activities may overlap or be performed iteratively.  [IEEE 610.12]

software engineering:  The application of a systematic, disciplined, quantifiable approach to the development, operation and maintenance of software; that is, the application of engineering to software.  [IEEE 610.12]

software engineering group:  The collection of individuals (both managers and technical staff) who have responsibility for software development and maintenance activities (i.e., requirements analysis, design, code, and test) for a project.  Groups performing software-related work, such as the software quality assurance group, the software configuration management group, and the software engineering process group (SEPG), are not included in the software engineering group.  [CMU/SEI-93-TR-25]

software quality assurance (SQA): 

a.  A planned and systematic pattern of all actions necessary to provide adequate confidence that a software work product conforms to established technical requirements.  [CMU/SEI-93-TR-25]

b.  A set of activities designed to evaluate the process by which software work products are developed or maintained.  [CMU/SEI-93-TR-25]

standards:  Mandatory requirements employed and enforced to prescribe a disciplined uniform approach to software development.  [CMU/SEI-93-TR-25]

tailor:  To modify a process, standard, or procedure to better match process or product requirements.  [CMU/SEI-93-TR-25]

task:  

a.  A sequence of instructions treated as a basic unit of work.  [IEEE 610.12]

b.  A well-defined unit of work in the software process that provides management with a visible checkpoint into the status of the project.  Tasks have readiness criteria (preconditions) and completion criteria (post conditions).  Within the context of process definition, a task is a well-defined component of a defined process.  All tasks can be considered activities, but not all activities are well enough defined to be considered tasks (although an activity may include a task).  Because of this, use of "task" in the Level 2 key practices is avoided and the less rigorous term "activity" is used. See activity for contrast.  [CMU/SEI-93-TR-25]

technology:  The application of science and/or engineering in accomplishing some particular result.  [CMU/SEI-93-TR-25]

update:  

a.  To change information in accordance with information that is more recent than that which was available previously.  For example, a master file containing account balances might be updated nightly to reflect transactions processed the previous day. 

b.  To replace data in a storage device or on a data medium.  [IEEE 610.05]

c.  To correct the performance of a software product by eliminating defects.  [I-CASE RFP]
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Organization Process Focus (OPF) Policy



OPF policy checklist�The organization follows a written organizational policy for coordinating software process development and improvement activities across the organization  (L3-2, C1).  This policy typically specifies that:

��(�Description�References���A group is established that is responsible for the organization-level software process activities and coordinating these activities with the projects.  (L3-2, C1, 1)����The software processes used by the projects are assessed periodically to determine their strengths and weaknesses.  (L3-2, C1, 2)����The software processes used by the projects are appropriately tailored from the organization’s standard software process.  (L3-2, C1, 3)����Improvements to, and other useful information on, each project’s software process, tools, and methods are available to other projects.  (L3-2, C1, 4)���



OPF policy goals�Implementation of an effective organizational process focus policy has the following results:

��(�Results of Effectively Implementing OPF Policy�References��(�Software process development and improvement activities are coordinated across the organization.  (L3-1, G1)�Para 6.2 & 9.2��(�The strengths and weaknesses of the software processes used are identified relative to the process standard.  (L3-2, G2)�Para 6.2 & 10.2��(�Organization-level process development and improvement activities are planned.  (L3-2, G3)�Para 9.2���



OPF standards�This section covers the following standards:

���Standard�Reference��(�Action plan�SPI Operational Business Plan��(�Software development and improvement plan�SEPG Plan��Action Plan



Standard checklist�The following table contains what the CMM describes as the recommended content of an action plan:

��(�Recommended Content�References��(�Which assessment findings will be addressed.  (L3-6, A1)�Para 9.2 & 10.2;  Sect 6 &  12��(�Guidelines for implementing the changes to address findings.  (L3-6, A1)�Para 9.2 & 10.2;  Sect 6 &  12��(�The groups or individuals responsible for implementing the changes.  (L3-6, A1)�Para 9.2 & 10.2;  Sect 6 &  12��

Software Process Development and Improvement Plan



Standard checklist�The following table contains what the CMM describes as the recommended content of the plan for software process development and improvement.  This plan:

��(�Recommended Content�References��(�Uses the action plans from the software process assessments and other organization improvement initiatives as primary inputs.  (L3-7, A2, 1)�Paras 9.2 & 10.2��(�Defines the activities to be performed and the schedule for these activities.  (L3-7, A2, 2)�Para 9.2; Sect 12 & SEPG Plan��(�Specifies the groups and individuals responsible for the (software process development and improvement) activities.  (L3-7, A2, 3)�Para 9.2; Sect 6 & SEPG Plan��(�Identifies the resources required, including staff and tools.  (L3-7, A2, 4)�Para 9.2.2.3; Sect 13 & SEPG Plan��

�OPF Process - Entry Criteria



Input-based entry criteria�There are no input-based entry criteria for the organization process focus process.��

General entry criteria�The CMM recommends that the conditions described in the table below be satisfied before entering the organization process focus process.

��(�Condition�References���The organization follows a written organizational policy for coordinating software process development and improvement activities across the organization.  (L3-2, C1)

[Refer to Level 3 Policies for additional information regarding OPF policy.]���(�Senior management sponsors the organization’s activities for software process development and improvement.  (L3-2, C2)�Para 6.1��(�Senior management oversees the organization’s activities for software process development and improvement.  (L3-3, C3)�Para 6.1��(�A group that is responsible for the organization’s software process activities exists.  (L3-3, Ab1)�Para 6.2��(�Where possible, the group responsible for the organization’s software process activities is staffed by a core of software technical professionals who are assigned full time to the group, possibly supported by others, on a part-time basis.  (L3-4, Ab1, 1)�Para 6.2��(�The group responsible for the organization’s software process activities is staffed to represent the software engineering discipline and software-related disciplines.  (L3-4, Ab1, 2)�Para 6.2��(�Adequate resources and funding are provided for the organization’s software process activities.  (L3-4, Ab2)�Para 6.1; Sect 13��(�Experienced individuals who have expertise in specialized areas are committed to support the group responsible for the organization’s software process activities.  (L3-5, Ab2, 1)�Para 6.3��(�Tools to support the organization’s software process activities are made available.  (L3-5, Ab2, 2)�Para 6.2��(�Members of the group responsible for the organization’s software process activities receive required training to perform these activities.  (L3-5, Ab3)�Para 6.2��(�Members of the software engineering group and other software-related groups receive orientation on the organization’s software process activities and their roles in those activities.  (L3-6, Ab4)�Para 6.2 & 10.2���OPF Process - Inputs



Inputs�The table below lists the inputs to the organization process focus process.

��(�Input�Org. Input�References��(�Action plans from the software process assessments.  (L3-7, A2, 1)�SEPG Plan

PIPs�Para 9.2 & 10.2��(�Business goals and strategies.  (L3-3, C3, 1)��Para 6.1��(�Improvements to, and other useful information on, each project’s software process, tools, and methods.  (L3-2, C1, 4)��Para 6.2 & 9.2��(�New processes, methods, and tools in limited use in the organization.  (L3-8, A5)��Para 6.2��(�Organization improvement initiatives.  (L3-7, A2, 1)��Para 9.2���Organization’s software process database.  (L3-8, A4)����(�Organization’s standard software process.  (L3-2, C1, 3)��Para 6.2 & 9.2��(�Plan for the organization’s software process development and improvement activities.  (L3-7, A2)�SEPG Plan

PIPs�Para 9.2 & 10.2��(�Progress and status of the activities to develop and improve the software process.  (L3-10, V1, 1)�IPRs; Definition, Understanding, Implementation Footprints; Reports�Para 9.2.3��(�Projects’ defined software process.  (L3-8, A3, 2)��Para 6.2��(�Software process issues.  (L3-3, C3, 3.1)��Para 9.2��(�Software process requirements.  (L3-3, C3, 3.1)��Para 9.2��(�Software process.  (L3-6, A1)��Para 6.2, 9.2 & 10.2;  Sect 6 &  12���Software processes used by the project.  (L3-2, C1, 2)��Para 6.2 & 10.2���OPF Process - Activities



Activities�The table below lists the recommended activities for the organization process focus process.

��(�Activities�References��(�The software process is assessed periodically, and action plans are developed to address the assessment findings.  (L3-6, A1)�Para 9.2 & 10.2;  Sect 6 &  12��(�The organization develops and maintains a plan for its software process development and improvement activities.  (L3-7, A2)�Para 9.2 & 10.2��(�The organization’s and projects’ activities for developing and improving their software processes are coordinated at the organization level.  (L3-7, A3)

This coordination covers the development and improvement of:

(	The organization’s standard software process.

(	The projects’ defined software processes.�Para 6.2���The use of the organization’s software process database is coordinated at the organizational level.  (L3-8, A4)���(�New processes, methods, and tools in limited use in the organization are monitored, evaluated, and, where appropriate, transferred to other parts of the organization.  (L3-8, A5)�Para  5.7, 5.8 & 6.2��(







�Training for the organization’s and projects’ software processes is coordinated across the organization.  (L3-8, A6)

(	Plans for training on subjects related to the organization’s and projects’ software processes are prepared.

(	Where appropriate, training may be prepared and conducted by the group responsible for the organization’s software process activities (e.g., software engineering process group) or by the training group.�Para 10.2



Para 9.2 & 10.2



Para 10.2��(�The groups involved in implementing the software processes are informed of the organization’s and projects’ activities for software process development and improvement.  (L3-9, A7)�Para 6.2��(�Measurements are made and used to determine the status of the organization’s process development and improvement activities.  (L3-9, M1)�Sect 11��(















�The activities for software process development and improvement are reviewed with senior management on a periodic basis.  (L3-10, V1)

(	Progress and status of the activities to develop and improve the software process are reviewed against the plan.

(	Conflicts and issues not resolved at lower levels are addressed.

(	Action items are assigned, reviewed, and tracked to closure.

(	A summary report from each review is prepared and distributed to the affected groups and individuals.�Para 9.2 & 9.2



Para 9.2



Para 9.2



Para 9.2

Para 9.2���OPF Process - Outputs



Outputs�The table below lists the outputs produced by the organization process focus process.

��(�Output�Org. Outputs�References��(�Action items (from senior management reviews of the activities for software process development and improvement).  (L3-10, V1, 3)��Para 9.2��(�Action plans.  (L3-6, A1)��Para 9.2 & 10.2;  Sect 6 &  12��(�Assessment findings.  (L3-6, A1)��Para 9.2  & 10.2;  Sect 6 &  12��(�Conflicts and issues not resolved at lower levels.  (L3-10, V1, 2)��Para 9.2��(�Improvements to, and other useful information on, each project’s software process, tools, and methods.  (L3-2, C1, 4)��Para 9.2��(�Long-term plans and commitments for funding, staffing, and other resources (for the organization’s activities for software process development and improvement).  (L3-3, C2, 2)��Sect 13��(�Measurements (to determine the status of the organization’s process development and improvement activities).  (L3-9, M1)��Sect 11��(�Plan for organizational software process development and improvement activities.  (L3-7, A2)�SPI Operational Business Plan SEPG Plan, PIPs�Sect 1, Para 9.2 & 10.2��(�Plans for software process development and improvement.  (L3-3, C3, 3)�Same as above�Sect 1; Para 9.2 & 10.2 ��(�Plans for training on subjects related to the organization’s and projects’ software processes.  (L3-8, A6, 1)�SEPG Plan�Para 9.2 & 10.2��(�Priorities for software process development and improvement.  (L3-3, C3, 2)��Para 9.2; Sect 12 ��(�Progress and status of the activities to develop and improve the software process.  (L3-10, V1, 1)��Para 9.2��(�Schedule for the software process development and improvement activities.  (L3-7, A2, 2)�SEPG Plan, PIPs�Para 9.2; Sect 12��(�Software process issues.  (L3-3, C3, 3.1)��Para 9.2���OPF Process - Outputs, Continued



Outputs, continued�The table below lists the outputs produced by the organization process focus process, continued from the previous page.

��(�Output�Org. Outputs�References��(�Software process requirements.  (L3-3, C3, 3.1)��Para 9.2��(�Strategies for managing and implementing the activities for process development and improvement.  (L3-3, C2, 3)��Para 6.1��(�Summary report from each (senior management) review of the activities for software process development and improvement.  (L3-10, V1, 4)�IPR Summary reports�Para 9.2���OPF Process - Exit Criteria



Output-based exit criteria�The CMM recommends that outputs satisfy the states described in the table below to exit the organization process focus process.

��(�Output�State�References��(

�Action items (from senior management reviews of the activities for software process development and improvement)�(	are assigned.  (L3-10, V1, 3)

(	are reviewed.  (L3-10, V1, 3)

(	are tracked to closure.  (L3-10, V1, 3)�Para 9.2

Pare 9.2

Para 9.2��(�Action plans�are developed to address software process assessment findings.  (L3-6, A1)�Para 9.2 & 10.2; Sect 6 & 12��(�Conflicts and issues not resolved at lower levels�are addressed (during senior management reviews of the activities for software process development and improvement).  (L3-10, V1, 2)�Para 9.2��(�Improvements to, and other useful information on, each project’s software process, tools, and methods�are available to other projects.  (L3-2, C1, 4)�Para 9.2��(�Long-term plans and commitments for funding, staffing, and other resources (for the organization’s activities for software process development and improvement)�are established by senior management.  (L3-3, C2, 2)�Para 6.1; Sect 13��(�Measurements (to determine the status of the organization’s process development and improvement activities)�(	are made.  (L3-9, M1)

(	are used.  (L3-9, M1)�Sect 11

Para 11.1���OPF Process - Exit Criteria, Continued



Output-based exit criteria, continued�The CMM recommends that outputs satisfy the states described in the table below to exit the organization process focus process, continued from the previous page.

��(�Output�State�References��(













(�Plan for organizational software process development and improvement activities�(	is developed by the organization.  (L3-7, A2)

(	is maintained by the organization.  (L3-7, A2)

(	undergoes peer review when initially released and whenever major revisions are made.  (L3-7, A2, 5)

(	is reviewed and agreed to by the organization’s software managers and senior managers.  (L3-7, A2, 6)�SPI Operational Business Plan

Para 1.7

Para 9.2







Para 9.2; Sect 14��(�Plans for software process development and improvement�are established with the participation of senior management.  (L3-3, C3, 3)�Para 9.2��(�Plans for training on subjects related to the organization’s and projects’ software processes�are prepared.  (L3-8, A6, 1)�Para 10.2��(�Priorities for software process development and improvement�are set with the advice of senior management.  (L3-3, C3, 2)�Para 9.2��(�Progress and status of the activities to develop and improve the software process�are reviewed against the plan.  (L3-10, V1, 1)�Para 9.2��(�Schedule for the software process development and improvement activities�is defined in the plan (for organizational software process development and improvement activities).  (L3-7, A2, 2)�Para 9.2 & 10.2; Sect 12 & SEPG Plan��(�Software process issues�are coordinated by senior management with higher level staff and managers.  (L3-3, C3, 3.1)�Para 9.2��(�Software process requirements�are coordinated by senior management with higher level staff and managers.  (L3-3, C3, 3.1)�Para 9.2���OPF Process - Exit Criteria, Continued



Output-based exit criteria, continued�The CMM recommends that outputs satisfy the states described in the table below to exit the organization process focus process, continued from the previous page.

��(�Output�State�References��(�Strategies for managing and implementing the activities for process development and improvement�are established by senior management.  (L3-3, C2, 3)�Para 6.1��(

�Summary report from each (senior management) review of the activities for software process development and improvement�(	is prepared.  (L3-10, V1, 4)

(	is distributed to the affected groups and individuals.  (L3-10, V1, 4)�Para 9.2

Para 9.2��

General exit criteria�The CMM recommends that the conditions described in the table below be satisfied to exit the organization process focus process.

��(�Condition�References��(�The software processes used by the projects are assessed periodically to determine their strengths and weaknesses.  (L3-2, C1, 2)�Para 10..2��(�The software processes used by the projects are appropriately tailored from the organization's standard software process.  (L3-2, C1, 3)�Para 9.2���The organization’s standard software process supports its business goals and strategies.  (L3-3, C3, 1)���(�The software process is assessed periodically, and action plans are developed to address the assessment findings.  (L3-6, A1)�Para 9.2 & 10.2;  Sect 6 & 12��(�The organization’s and projects’ activities for developing and improving their software processes are coordinated at the organization level.  (L3-7, A3)

This coordination covers the development and improvement of:

(	The organization’s standard software process.

(	The projects’ defined software processes.�Para 6.2���The use of the organization’s software process database is coordinated at the organizational level.  (L3-8, A4)����OPF Process - Exit Criteria, Continued



General exit criteria, continued�The CMM recommends that the conditions described in the table below be satisfied to exit the organization process focus process, continued from the previous page.

��(�Condition�References��(�New processes, methods, and tools in limited use in the organization are monitored, evaluated, and, where appropriate, transferred to other parts of the organization.  (L3-8, A5)�Para 5.7 & 5.8��(�Training for the organization’s and projects’ software processes is coordinated across the organization.  (L3-8, A6)�Para 10.2��(�The groups involved in implementing the software processes are informed of the organization’s and projects’ activities for software process development and improvement.  (L3-9, A7)�Para 6.2��(�The activities for software process development and improvement are reviewed with senior management on a periodic basis.  (L3-10, V1)�Para 9.2���OPF Process - Reviews and Audits



Reviews and audits�The table below lists the recommended reviews and audits for the organization process focus process.

��(�Review or Audit�Review Participants�References��(�The plan for organizational software process development and improvement activities undergoes peer review when initially released and whenever major revisions are made.  (L3-7, A2, 5)�Not specified in the CMM�Para 9.2��(�The plan for organizational software process development and improvement activities is reviewed and agreed to by the organization's software managers and senior managers.  (L3-7, A2, 6)�Software managers

Senior managers�Para 9.2; Sect 14��(�The activities for software process development and improvement are reviewed with senior management on a periodic basis.  (L3-10, V1)�Senior management �Para 9.2��(�Progress and status of the activities to develop and improve the software process are reviewed against the plan.  (L3-10, V1, 1)�Not specified in the CMM�Para 9.2��

OPF Process - Work Products Managed and Controlled



Work products managed and controlled�There are no work products that are recommended to be managed and controlled during the organization process focus process.��

�OPF Process - Measurements



Measurements�The table below lists the recommended measurements for the organization process focus process.

��(�Measurements�References��(













�Measurements to determine the status of the organization’s process development and improvement activities.  (L3-9, M1)

Examples of measurements include:

(	Work completed, effort expended, and funds expended in the organization’s activities for process assessment, development, and improvement compared to the plans for these activities.

(	Results of each software process assessment, compared to the results and recommendations of previous assessments.�Sect 11





Para 11.2





Para 10.2��

OPF Process - Documented Procedures



Documented procedures�There are no activities that are recommended to be performed according to a documented procedure in the organization process focus process.��

�OPF Process - Training



Training�The table below lists the training recommended for the organization process focus process.

��(�Training�References��(�Members of the group responsible for the organization’s software process activities receive required training to perform these activities.  (L3-5, Ab3)�Para 6.2��(�Members of the software engineering group and other software-related groups receive orientation on the organization’s software process activities and their roles in those activities.  (L3-6, Ab4)�Para 6.2��(



�Training for the organization’s and projects’ software processes.  (L3-8, A6)

(  Where appropriate, training may be prepared and conducted by the group responsible for the organization's software process activities (e.g., software engineering process group) or by the training group.  (L3-8, A6, 2)�Para 10.2



Para 10.2��

OPF Process - Tools



Tools�The table below lists the tools recommended for the organization process focus process.

��(�Tools�References��(�Tools to support the organization’s software process activities.  (L3-5, Ab2, 2)

Examples of support tools include:

(	statistical analysis tools,

(	desktop publishing tools,

(	database management systems, and

(	process modeling tools.�Para 6.2��
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