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- INTRODUCTION -































































1-1  PURPOSE



The ultimate goal of this program is to raise the software quality assurance (SQA) capability of ASU-200 Division personnel.  We achieve this goal through providing all Quality Division field personnel (1910 -- Quality Assurance Specialist) with a core set of skills for which they will exhibit mastery.  This core set of skills are referred to as the Requisite Computer Software Skills for 1910 Series Personnel.  In addition, the program provides an employee development strategy for the expanded set of skills utilized by the computer specialist.  This expanded skill set is referred to as the Requisite Skills for 334 Series Personnel.



This program documents the job duties for each of the positions (relative to computer software), and the knowledge base required to perform the duties.  This is referred to as a Knowledge and Skills Analysis, and was used in the design of the training program.





1-2  SCOPE



This program applies to all 1910 and 334 personnel in ASU-200.  Management personnel, along with the industrial specialists, may want to consider achieving some level of competency in software quality assurance.  This program does not define a requisite set of competencies for those positions.





1-3  GENERAL



This program has been designed for consistency with the requirements set fourth in the ARA National Learning System (NLS), which is described in the Acquisition Reform Manual.  In general terms the NLS utilizes the People Capability Maturity Model (P-CMM), developed by the Software Engineering Institute, as a guideline for raising the capability of the workforce through an investment in personnel development.  The model is similar in structure to the Software Capability Maturity Model (CMM) used as a process improvement tool by software practitioners.  It consists of five levels: 1-Ad hoc, 2-Initial, 3-Defined, 4-Managed, 5-Optimizing.  Each of the levels have several requirements which must be satisfied.  The completion and implementation of this program represents significant progress in achieving a higher level for our organization (ASU-200).  In addition, we are working to the spirit of the NLS in developing a workforce which is responsive to the needs of it’s customers.



This program documents the duties and knowledge requirements for computer software positions within the Division, and the target capability of the Division personnel (our goal).  The target capability is represented by the Software Quality Assurance Capability Model (SQACM) contained in Section 3-3.  This model is based on the Software Engineering Institute’s Capability Maturity Model (CMM).  It identifies all of the key practices associated with the software quality assurance effort.  It will be the responsibility of ASU-250 to measure the Division’s progress in achieving our goal of complete model coverage, and generating metrics for management review.  The data will be collected and reported in a non-attributing manner.  The purpose, and use, of the data will be limited to Division level progress.  It will not be used in the identification, or measurement, of specific personnel.



The information contained in Section II of this program (Competencies) is described and organized using some of the same terminology expressed in the NLS and the P-CMM.  In order to assure a complete understanding of this program, it is necessary to define these terms, and explain the relevance of the information.  The following chart will guide you in this understanding:



[Continued on the following page]





































SOFTWARE QUALITY ASSURANCE TARGET CAPABILITY, and CAREER DEVELOPMENT PROGRAM

�    COMPETENCIES             �





                             Competencies are defined for each position.  Competencies are organized under major functional categories (such as -- Software Configuration Management).  A competency consists of a set of skills, and required knowledge summaries, called proficiencies.  The competencies closely track the duties described in the ASU-200 Quality Guideline, although it was not intended to be an exact match.



� �     SKILLS

               and

           PROFICIENCIES

                                               These are used to describe the actual duties (Skills) and a summary of the knowledge needed to adequately perform the activity (Proficiencies).  The set of skills listed under each competency is the foundation for training requirements, and career development objectives.  It is intended that the listed skills be in sufficient detail to reflect actual job duties.  The proficiencies are further developed (or decomposed) into very specific enabling objectives which provide the detail around which courseware will be selected or developed.

�                      ENABLING    �

                     OBJECTIVES

                                                             These are very low level descriptions of required knowledge.  They are categorized in Knowledge Bands (such as:  Software Configuration Management, or Software Development Practices).  The training provided in this program will target the enabling objectives.  We provide a link between the enabling objectives, competencies, and our SQACM.  In doing this, we assure complete coverage of our Division goals.





1-4  IMPLEMENTATION



Since this program addresses multiple goals, the implementation guidelines will be looked at independently:



Core Skills Development for 1910 Personnel



The branch manager will be responsible for identifying training, or mentoring requirements for their personnel.  All 1910 personnel will exhibit mastery for the skills identified as the requisite skills for the position.  The required training is identified in Section IV (Matrix -A-) of this program.  If 1910 personnel have completed formal training courses, and not mastered the requisite skills, they can be enrolled in a mentoring program with ASU-250 to augment the formal learning experience.  This will provide the individual with personalized OJT, while accomplishing planned SQA objectives.



During periodic visits to our software development contractors, the ASU-250 personnel will discuss training needs with the cognizant quality staff.  The intent here is to use, to the maximum extent possible, the ASU-250 staff in mentoring, assisting, augmenting the QRO staff.







Career Development for 334 Candidates



In general, the approach to develop field personnel to the 334 series is similar to that previously discussed for the 1910 series.  The principle steps being:  Identification of 334 workload within the Division, the selection of the candidates, and the administration of the training program.



On the following pages, the rationale for the career development program, and the procedure to be employed are depicted in diagram form.  The progress made, at the time of printing, is reflected in the color coding.  GREEN indicates that the step has been completed; YELLOW indicates that the step is partially complete, and; RED shows no progress made.
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Section II

- COMPETENCIES -
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1910 Series Competencies
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Computer Software -- Software Quality Assurance Practices





-- PROFICIENCY IN:



 - Planning of SQA activities and reviewing of SQA products by

   phase.

 - The various models which depict the software development life

   cycle phases and their products.

 - The quality evaluations associated with each phase.

 - How the formal reviews and audits, along with other contract

   milestones, fit into the software life cycle.

 - General knowledge of metrics for computer software.



-- POSSESS THE SKILL TO:



 - Determine the adequacy of quality assurance methods employed,

   based on the defined life cycle and its products.

 - Analyze contractor software quality assurance system to

   determine completeness and consistency with contract life

   cycle requirements.

 - Develop SQA activities for input in the QRO Quality Assurance

   Plan.
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Computer Software -- Software Development Evaluations





-- PROFICIENCY IN:



 - Process evaluation and quality auditing.

 - The traditional processes which contribute to the development

   of computer software such as:

   a. Software quality evaluations

   b. Software documentation

   c. Requirements analysis, design, coding, and test

   d. Software configuration management (including developmental

      configuration control)

 - The Government standards and industry practices as they relate

   to process definition, development and control such as:

   a. ISO 12207 and IEEE 1498

   b. DOD-STD-2167A and MIL-STD-498

   c. ISO 9001 and ISO 9000-3

   d. FAA-STD-021, MIL-STD-973



-- POSSESS THE SKILL TO:



 - Evaluate contractor policy, practices, and procedures to

   determine compliance with contract standards.

 - Audit actual processes for consistency with policy and

   procedures.

 - Determine the effectiveness of the implemented process in

   controlling the quality attributes defined by the contract.

 - Take corrective action on software processes which exhibit

   weaknesses or discontinuity.

















�









Computer Software -- Software Product Evaluations





-- PROFICIENCY IN:



 - The software documentation products associated with each life

   cycle phase.

 - The Data Item Descriptions (DID) which form a part of

   DOD-STD-2167A and MIL-STD-498.

 - The evaluation process for software documentation.

 - The criteria used in describing the adequacy of software

   documentation.



-- POSSESS THE SKILL TO:



 - Determine the effectiveness of the contractor's process for

   software documentation development, evaluation, and control.

 - Determine document adequacy through the application of

   contract standards.

 - Evaluate software products (code, SDFs, etc) for compliance to

   contract requirements.



































�











Computer Software -- Software Configuration Management





-- PROFICIENCY IN:



 - Knowledge of the specifications and standards which regulate

   software configuration management practices.

 - The application of configuration identification, status

   accounting, and change control to computer software products.

 - The management, processing, and tracking of discovered

   problems.

 - Internal developmental baseline management.

 - Configuration management of computer software and required

   tools during test.



-- POSSESS THE SKILL TO:



 - Analyze the quality assurance procedures and interfaces with

   regard to configuration management.

 - Assess the adequacy and effectiveness of the various Change

   Control Boards (CCB, SCCB, SDRB, etc.) established for

   computer software products.

 - Analyze the software problem resolution process to assure that

   a positive closed-loop practice is employed.
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Computer Software -- Automated Design, Manufacturing, and Test



-- PROFICIENCY IN:



 - Automated test systems used for testing or inspecting products

   purchased under FAA contract (in-circuit, functional, etc.).

 - Automated systems used for the design and manufacture of

   products delivered under FAA contract.

 - Automated test equipment software development, validation, and

   control.

 - Industry standards for test program generation (IEEE ATLAS and

   BASIC being the most common).



-- POSSESS THE SKILL TO:



 - Assess the contractor controls for test program validation and

   test station certification for adequacy.

 - Analyze the change control process for test programs and test

   program media.

 - Analyze the use and control of software used for automated

   design and manufacturing systems.
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0334 Series Competencies
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Software Development -- Software Engineering Practices



-- PROFICIENCY IN:



 - Knowledge of the software development standards such as:

   MIL-STD-498, and ISO 9000-3.

 - Knowledge of structured design methodologies (i.e. DeMarco).

 - Knowledge of object oriented design techniques, and the impact

   on the software life cycle and staffing patterns.

 - Knowledge of system engineering practices, and an

   understanding of how requirements map from high level

   specifications to the code.

 - Knowledge of modern programming practices.

 - Knowledge of software testing techniques for all levels of

   testing.

 - Knowledge of modern tools used for, and in support of, the

   development of computer software.



-- POSSESS THE SKILL TO:



 - Ability to review requirements and design documents for

   adequacy and consistency.

 - Ability to evaluate the contractors project resources and

   identify potential risk.

 - Ability to perform, and/or review, requirements traceability

   exercises and determine the completeness of the design.

 - Ability to evaluate coded routines for accuracy and

   completeness, and compliance to project programming standards.

 - Ability to evaluate the project test program for adequacy.

 - Ability to use common software development tools during the

   analysis of software products.
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Software Development -- Software Pre-Award Support



-- PROFICIENCY IN:



 - Knowledge of the Software Quality Plan requirements of

   ISO 9001, ISO 9000-3, MIL-STD-498, and FAA-STD-018A.

 - Knowledge of software cost models, and code size estimating

   practices.

 - Knowledge of the Software Capability Maturity Model (CMM) and

   the Software Capability Evaluation (SQE) process.

 - Knowledge of the FAA SEB Process, and the FAA Pre-Award

   process.



-- POSSESS THE SKILL TO:



 - Ability to evaluate contractor developed SQA plans for

   completeness of requirements and soundness of approach.

   [Provide written comments to the SEB representative for

   software quality assurance.]

 - Ability to support the FAA SEB and Pre-Award process as a

   subject matter expert for computer software quality assurance.

 - Ability to review contractor developed proposals for software

   development and complete an analysis of cost and schedule, and

   generate a should cost report.  The use of automated models,

   such as REVIC, is required.

 - Ability to participate on SCEs as a member of an FAA Team.
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Software Development -- Technical Support to Field Personnel



-- PROFICIENCY IN:



 - Broad knowledge of SQA methods and techniques employed under

   high confidence software development efforts.

 - Knowledge of current industry initiatives for software quality

   assurance.

 - Knowledge of the FAA quality program (QRO QA Plan) implemented

   by field personnel (Quality Reliability Officers).



-- POSSESS THE SKILL TO:



 - Ability to create and maintain positive working relationships

   with the field personnel and Branch Managers.

 - Ability to investigate, evaluate, and produce written and/or

   oral reports to FAA management, and contractor personnel.

 - Ability to evaluate and/or establish SQA program objectives

   for field personnel.

 - Ability to assist and mentor Field Personnel to develop SQA

   skills.

 - Ability to provide training in a variety of forums (OJT,

   classroom, presentation, etc.).

 - Serve as SQA and software engineering subject matter expert in

   consultation with Division personnel, and various other FAA

   and industry personnel.
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Software Development -- Metrics for Computer Software



-- PROFICIENCY IN:



 - Knowledge of metrics for computer software.

 - Knowledge of statistical process control, and statistical

   sampling techniques.

 - Knowledge of data collection techniques.

 - Knowledge of the FAA cost reporting requirements, and earned

   value reporting.



-- POSSESS THE SKILL TO:



 - Ability to select the appropriate metrics to employ on a

   specific project.

 - Ability to collect data, organize it, and produce metric

   output.

 - Ability to analyze metric output data and draw conclusions on

   trends, or other indicators, which may be of risk to the

   project.
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Software Development -- FS-1910 Competencies for Computer Software







The entire set of competencies, previously documented, are a subset of the total competencies required for the Computer Specialist position (334).
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Enabling Objectives





Enabling objectives are the specific knowledge requirements (training objectives) which, when applied by the individual, demonstrate a skill.  The enabling objectives are the lowest level of granularity in the development program, and map directly to the SQACM (located in Section III of this program) which documents the Division goal.  These objectives also map back to the competencies described earlier.  When identifying training needs, we will look to develop the enabling objectives identified here.  They are currently organized into high level categories which represent a knowledge band (Software Quality Assurance, Software Configuration Management, Process Evaluations, Computer Technology, Computer Programming Techniques, Computer Math, Automated Test and Manufacturing Systems, Software Development Practices, and Software Metrics).  Each of these knowledge bands has specific training requirements which are identified in Section IV of this program.



Following each enabling objective will be the codes which link it to the SQACM.  The codes following the competencies link to the enabling objectives.  It is through this linking process that we are able to ensure complete model coverage, thus meeting our Division goal.





Knowledge Bands:



Software Quality Assurance

  --  Knowledge of the specifications and standards for software

      quality assurance (ISO 9001 and 9000-3, MIL-STD-498, etc).

  --  General knowledge of the FAA contract pre-award process.

  --  Understanding of FAA contracting practices and contract

      law, sufficient to enable the identification of software

      quality assurance, software engineering, software

      configuration management, etc., requirements.  In addition,

      identify project schedules, data, and delivery

      requirements, and ultimately produce the FAA Contract

      Review Record.



  --  Understanding of the software life cycle, and software

      quality assurance practices, sufficient to enable planning

      of the FAA quality program (activities, resource

      requirements, etc.).

  --  Knowledge of software quality assurance practices

      sufficient to enable the development of the FAA Quality

      Assurance Plan.

  --  Knowledge of project management, and an understanding of

      the tools used.

  --  Knowledge of the work breakdown structure.

  --  Understanding of the FAA process for conducting post award

      conferences and activities.

  --  Knowledge of the software contract standards, and industry

      best practice sufficient to enable a review of contractor

      developed quality procedures with the intent of determining

      completeness and consistency with contract requirements.

  --  Understanding of quality auditing for processes and

      products.  Including the development of audit

      characteristics and criteria, ability to collect data

      through reviews of product and interviews with contractor

      personnel, and document audit findings and recommendations.

  --  Knowledge of common practices for ensuring closed loop

      corrective action for software processes and products which

      contain defects.

  --  Knowledge of the formal reviews and audits associated with

      the acquisition of a major software system, such as:  PDR,

      CDR, FCA/PCA as required by MIL-STD-1521.

  --  Knowledge of the technical documentation describing the

      computer software products, such as:  SRS, SDD, SPS.

  --  Knowledge of the contents within the Software Development

      Files (SDF), and understand what and when information

      should be available in the SDF.

  --  Understanding of the software test process.  Knowledge of

      all the various levels of software testing, and what the

      goals are.  Understand the configuration control

      requirements for the various levels of software testing.

  --  Understanding of the IV&V (Independent Validation and

      Verification) concept, and the requirements for the IV&V

      contractor, and our responsibilities for surveillance of

      the IV&V process.









Software Configuration Management

  --  Knowledge of the specifications and standards for software

      configuration management (FAA-STD-021, MIL-STD-973,

      MIL-STD-498, etc.).

  --  Understanding of product identification, change control,

      status accounting, and auditing.

  --  Understanding of the purpose and application of baselines.

  --  Knowledge of the internal and external configuration

      standards and directives.

  --  Understanding of the software change control process, and

      developmental baseline.

  --  Knowledge of the methods for proper documentation of

      changes.

  --  Understanding of the methods for requirements traceability

      (from the Software Requirements Specification up to the

      System Level Specification and/or down to the source code).

  --  Knowledge of the inspection process (peer review) for

      software design and source code.  An understanding of when

      the process is to be used.

  --  Understanding of the testing process (requirements) for

      changed software under configuration control.

  --  Knowledge of the SCCB (Software Change Control Board), or

      equivalent, structure and activities.

  --  Knowledge of library controls.

  --  Knowledge of problem reporting (SPR, PTR, etc.).



Process Evaluations

  --  General knowledge of the Capability Maturity Model (CMM)

      for computer software development.

  --  Understanding of the strategy for evaluating the adequacy

      of a software development process, including: 

      Identification of a software process, modeling and flow

      charting techniques, development of an evaluation plan,

      information gathering (personnel interviews, document

      reviews, etc), analysis of evaluation data, analytical

      problem solving, and the preparation of an evaluation

      report.

  --  Knowledge of the specific process which have direct impact

      on software products, including:  document development,

      configuration management, software engineering, and

      software quality assurance.







Computer Technology and Mathematics

  --  Understanding of structured programming techniques and

      computer aided design tools.

  --  Knowledge of computer arithmetic.

  --  Understanding of the numbering systems.

  --  Knowledge of binary mathematics.

  --  Knowledge of graphic symbols for logic diagrams.

  --  Understanding of computer circuit operation (logic gates).   



Computer Programming Techniques

  --  Knowledge of modern programming standards and conventions

      (adequate comments, appropriate header information,

      modularity).

  --  Knowledge of design and code inspections, or peer reviews

      (adequate preparation time, proper personnel in attendance,

      defects are recorded, defect data is utilized).



Automated Test and Manufacturing Systems

  --  Knowledge of test program validation.

  --  Knowledge of configuration control for master, working, and

      backup copies of software media.

  --  Understanding of the closed loop change control process for

      all test programs.

  --  Knowledge of proper calibration and accuracy of the test

      station measurement equipment.

  --  Understanding of the Automated test and manufacturing

      process and environment.



Software Development Practices

  --  Knowledge of system engineering practices, including system

      design.

  --  Understanding of requirements identification, and processes

      used in accounting for requirements (requirements

      traceability).

  --  Knowledge of requirements and design documentation used for

      major software systems development.

  --  Knowledge computer programming techniques sufficient to

      evaluate coding practices and analysis of software

      implementation.

  --  Understanding of software test development, including: 

      Test case preparation, test tools, verification of

      requirements (for all levels of software test).





  --  Knowledge of structured design, objected oriented design,

      and CASE tools which support structured engineering

      development.

  --  Knowledge of software size and cost estimation practices

      sufficient to evaluate proposals and conduct software

      should cost analysis.

  --  Knowledge of computer software metrics sufficient to

      recommend appropriate metrics for use, collect metrics

      data, and perform analysis of metrics data for impact to

      cost, schedule, and reliability.



Software Metrics

  --  Knowledge of statistical process control, and statistical

      sampling techniques.

  --  Understanding of the FAA required cost and schedule

      reporting tools, and knowledge sufficient to evaluate and

      identify adverse trends in cost performance reporting

      relative to the software development effort.

  --  Knowledge which will enable the identification of factors

      or attributes which are important to the software system

      under development.

  --  Understanding of data collection methods for software

      metrics.

  --  Knowledge sufficient to consolidate data from surveillance

      activities and display it graphically for management review

      and understanding.

  --  Knowledge of common software development metrics and normal

      trends sufficient to perform analysis of metrics data for

      management review.
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Competency Mismatch Table





*** Currently under construction ***

































































































Section III

- CAREER DEVELOPMENT APPROACH -































































�L�KPA�Com Feature�SQA  Activity�Knowledge�Skill�Training ��2�RM�Commit 1.2�Review allocated requirements document�Requirements Allocation�Ability to review���2�RM�Activity 1.4�Negotiate commitments w affected groups�SQA responsibilities w regards to allocated requirements & negotiation techniques�Ability to negotiate SQA responsibilities w other groups���2�RM�Verify 3,3.1,3.2,3.3�Reviews & Audits activities and work products, reports results�Development activities & work products for allocated requirements; review techniques, audit techniques, reporting results techniques����2�SPP�Commit 2.4�Review SW project estimates: size, effort, cost, schedules, etc.�Software project estimating techniques & metrics.�Applying and interpretation of software metrics���2�SPP�Activity  6.2�Insure SQA activities in the SDP are agreement w other affected groups. Insure SQA activities are adequately funded.�Procedures to develop SDP. SQAs role in the SDP. Optimal funding for SQA activities.�Review SDP to insure it is developed according to a documented procedure.���2�SPP�Activity 7.3�Identification of selected procedures, methods, and standards for developing and/or maintaining the software�Procedures, methods, and standards for developing and maintaining software����2�SPP�Verify 3�Review & audit the activities and work products for SPP and report the results.�Software Project Planning activities,  and work products. Results reporting.����2�SPTO�Commit 2.4�Review changes to written organization policy for managing the software project.�Organizational policy for managing software projects.����2�SPTO�Activity 4�Insure documented procedure exists for changing SDP. Review SDP changes �Document change procedures. Effective SQA procedures in an SDP.����2�SPTO�Verify 3, 3.1, 3.2, 3.3, 3.4, 3.5�Review & audit the activities and work products for SW project tracking and oversight. Report the results.�����2�SSM�Activity 1.3�Review subcontractor SOW. Determine if all procedures have been followed (i.e reviewed, agreed to, and prepared.�����2�SSM�Activity 10, 10.1, 10.2, 10.3�Monitor subcontractor SQA activities according to a documented procedure�����2�SSM�Verify 3, 3.1, 3.2, 3.3, 3.4, 3.5, 3.5�Review & audit the activities and work products for managing the SW subcontract. Report the results.�����2�SQA�Goal 1�SQA activities are planned�How to plan SQA project activities.����2�SQA�Goal 2�Adherence of SW products and activities to the applicable standards, procedures, and requirements is verified objectively.�SW products, activities, applicable standards, procedures, and requirements. Objective verification techniques.����2�SQA�Goal 3�Affected groups and individuals are informed of SQA activities and results.�Status reporting techniques����2�SQA�Goal 4 �Noncompliance issues that cannot be resolved within the software project are addressed by senior management.�How to track noncompliance issues to resolution and when to raise issues to senior management.����2�SQA�Commit 1�Verify that the  project follows a written organizational policy for implementing SQA.�Understanding of the contractor organizational policy for implementing SQA.����2�SQA�Ability 1�A group that is responsible for  coordinating and implementing SQA for the project exists�����2�SQA�Ability 2�Adequate resources and funding are provided for performing the SQA activities.�Ways of determining if adequate resources and funding are provided for performing the SQA activities.����2�SQA�Ability 3�Members of the SQA group are trained to perform their SQA activities.�SQA training; Ways of determining if SQA members are trained adequately.����2�SQA�Ability 4�The members of the software project receive orientation on the role, responsibilities, authority,  and value of the SQA group.�Roles, responsibilities, authority, and value of the SQA group to members of SW project.����2�SQA�Activity 1�A SQA plan is prepared for the SW project according to a documented procedure.�Procedure for preparing an SQA plan. Contents of the project SQA plan.����2�SQA�Activity 2�The SQA group’s activities are  performed in accordance with the SQA plan.�Techniques to audit & review the contractor group’s activities in accordance with their SQA plan.����2�SQA�Activity 3�The SQA group participates in the preparation and review of the project’s software development plan, standards and procedures.�Project SDP reviewing techniques. Understanding of SW dev. standards and procedures.����2�SQA�Activity 4�The SQA group reviews the software engineering activities to verify compliance.�Understanding of SE activities. Compliance verification techniques.����2�SQA�Activity 5�The SQA group audits designated software work products to verify compliance.�Auditing techniques; SW work products.����2�SQA�Activity 6�The SQA group periodically reports the results of its activities to the software engineering group.�Reporting techniques; ����2�SQA�Activity 7�Deviations identified in the software activities and software work products are documented and handled according to a documented procedure.�Identifying deviations in software activities and work products. Insuring that they are documented in accordance with a documented procedure.����2�SQA�Activity 8�The SQA group conducts periodic reviews of its activities and findings with the customer’s SQA personnel, as appropriate�Review techniques of contractors SQA activities and findings.����2�SQA�Measure 1�Measurements are made and used to determine the cost and schedule status of the SQA activities.�Techniques to monitor cost and schedule status of SQA activities.����2�SQA�Verify 1�The SQA activities are reviewed w senior management on a periodic basis.�Planning reviews with senior management on a periodic basis.����2�SQA�Verify 2�The SQA activities are reviewed w the project managers on both a periodic and event-driven basis.�Plans to review SQA activities w the project managers.����2�SQA�Verify 3�Experts independent of the SQA group periodically review the activities and software work products of the project’s SQA group.�Expert understanding of SQA activities and software work products.����2�SCM�Ability 1 �A board having the authority for managing the project’s software baselines exists or is established.�Understanding of an SCCB and how changes affect SQA. ����2�SCM�Ability 5�Members of the software engineering group and other software related groups are trained to perform their SCM activities.�Understanding of SQA activities as they relate to SCM.����2�SCM�Verify 4�The SQA group reviews and/or audits the activities and work products for SCM and reports the results.�Understanding of SCM activities and work products; ����3�OPF�Ability 1�A group that is responsible for the organization’s software process activities exists�Understanding of SEPG activities.����3�OPF�Activity 1�The organization’s standard software process is developed and maintained according to a documented procedure.�Understanding of how internal process interfaces between the software disciplines are described.����3�OPD�Activity 5�The organization’s software process database is established and maintained.�Understanding of organization process database and data available on software processes and work products.�� ��3�OPD�Activity 6�A library of software process-related documentation is established and maintained.�Understanding of process related documentation; Knowledge of libraries established for this purpose.����3�OPD�Verify 1�The SQA group reviews and/or audits the organization’s standard software process and related process assets and reports the results.�Knowledge of appropriate standards for documenting & maintaining process related assets. Auditing techniques; Reporting techniques.����3�TP�Activity 2�The organization’s training plan is developed and revised according to a documented procedure.�Documented training plan development procedure. The availability of, and access to the organization training plan.����3�ISM�Activity 10�The project’s software risks are identified, assessed, documented, and managed according to a documented procedure.�Knowledge of project software risk identification techniques. Risk management planning, risk mitigation techniques.����3�ISM�Verify 3, 3.1, 3.2, 3.3, 3.4, 3.5�The SQA group reviews and/or audits the activities and work products for managing the software project and reports the results.�Products and procedures for managing software projects. ����3�SPE�Activity 10�Consistency is maintained across software work products, including the software plans, process descriptions, allocated requirements, software requirements, software design, code, test plans, and test procedures.�Monitoring techniques to insure that consistency is maintained across software work products. Knowledge of software work products and expected contents.����3�SPE�Verify 3, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 3.10�The SQA group reviews and/or audits the activities and work products for  software engineering and reports the results.�Work products and activities for software engineering. ����3�IC�Commit 1�The project follows a written organizational policy for establishing interdisciplinary engineering teams.�Interaction with other affected groups on issues concerning system requirements and policy-level objectives.����3�IC�Verify 3�The SQA group reviews and/or audits the activities and work products for  intergroup coordination and reports the results.�Intergroup coordination work products and activities. Monitoring techniques for intergroup coordination.����3�PR�Verify 1�The SQA group reviews and/or audits the activities and work products for  peer reviews and reports the results.�Peer review techniques, activities, and work products.����4�QPM�Ability 2�Adequate resources and funding are provided for the quantitative process management activities.�Adequate resources and funding for SQA.����4�QPM�Activity 4�The measurement data used to control the project’s defined software process quantitatively are collected according to a documented procedure.�Quality measurements as defined in the SW QA plan.����4�QPM�Activity 6�Reports documenting the results of the software project’s quantitative process management activities are prepared and distributed.�Regular reports that are appropriate to the needs of SQA.����4�QPM�Verify 3�The SQA group reviews and/or audits the activities and work products for  quantitative process management and reports the results.�Activities and work products for the quantitative management process.����4�SQM�Goal 1�The project’s software management activities are planned.�Planning software management activities.����4�SQM�Goal 2�Measurable goals for software product quality and their priorities.�Measurable goals for software product quality and their priorities.����4�SQM�Goal 3�Actual progress toward achieving the quality goals for the software products is quantified and managed.�Quantifying and managing actual goals for software products.����4�SQM�Commit 1�The project follows a written organizational policy for managing software quality.�Organizational policies for managing software quality.����4�SQM�Ability 1�Adequate resources and funding are provided for managing the quality of the software products.�Adequate resources and funding for managing the quality of software products.����4�SQM�Ability 2�The individuals implementing and supporting software quality management receive required training to perform  their activities.�Training required for individuals implementing and supporting software quality management.����4�SQM�Ability 3�The members of the software engineering group and other software-related groups receive required training in software quality management.�SQA training for the software engineering group and other software-related groups.����4�SQM�Activity 1�The project’s software quality plan is developed and maintained according to a documented procedure.�Procedures for developing SQA plans.����4�SQM�Activity 2�The project’s software quality plan is the basis for the project’s activities for software quality management.�SQA plan activities.����4�SQM�Activity 3�The project’s quantitative quality goals for the software products are defined, monitored, and revised throughout the software life cycle.�Quantitative quality goals for the software products.����4�SQM�Activity 4�The quality of the project’s software products is measured, analyzed, and compared to the products’ quantitative quality goals on an event-driven basis. �Techniques to measure the quality of software products against the products quantitative  goals on an event-driven basis.����4�SQM�Activity 5�The software project’s quantitative quality goals for the products are allocated appropriately to the subcontractors delivering software products to the project.�Techniques to determine the appropriate allocation of quantitative quality goals for subcontractors.����4�SQM�Measure 1�Measurements are made and used to determine the status of the software quality management activities.�Measurements to determine the status of software quality management activities.����4�SQM�Verify 1�The activities for software quality management are reviewed with senior management on a periodic basis.�What to report to senior management  concerning SQA activities.����4�SQM�Verify 2�The activities for software quality management are reviewed with the project manager on both a periodic and event-driven basis.�What to review with the project manager concerning software quality management activities.����4�SQM�Verify 3�The SQA group reviews and/or audits the activities and work products for  quantitative software quality management and reports the results.�Monitoring techniques for software quality management activities and work products.����5�DP�Verify 3�The SQA group reviews and/or audits the activities and work products for defect prevention and reports the results.�Auditing and reviewing techniques for defect prevention activities and work products.����5�TCM�Activity 6�Pilot efforts for improving technology are conducted, where appropriate, before a new technology is introduced into normal practice.�Ways to evaluate new technology to understand its effect on current quality levels.����5�TCM�Verify 1�The SQA group reviews and/or audits the activities and work products for  technology change management and reports the results.�Understand the process for selecting, procuring, and installing new technologies.����5�PCM�Ability 3�The managers and technical staff of the software engineering group and other software-related groups receive required training in software process improvement.�Training provided for software process improvement.����5�PCM�Activity 6�Members of the organization actively participate in teams to develop software process improvements for assigned process areas.�����5�PCM�Activity 9�Records of software process improvement activities are maintained.�����5�PCM�Verify 2�The SQA group reviews and/or audits the activities and work products for  software process improvement and reports the results.�����
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