Matrix of NASA and IEEE Software Standards and Guides
(This document may be outdated but it is the only one of its kind ever produced for NASA.)
This is a living document that is updated by the NASA Software Working Group as standards and guidelines change over time.

Definitions:

Required for NASA mission critical software.

A document that is required to be used in the creation of NASA mission critical software.

NASA Preferred Standard.

A document can be used as a guide or a standard.

NASA Preferred Guideline.

A document that can be used as a guide.

	Standard/Guideline
	Recommendation

	Software Life Cycle Process

	12207.0-1996 IEEE/EIA Standard: Industry Implementation of International Standard ISO/IEC 12207:1995 Standard for Information Technology—Software Life Cycle Processes.
	Required for NASA mission critical software.

	12207.1-1997 IEEE/EIA Standard: Industry Implementation of International Standard ISO/IEC 12207:1995 Standard for Information Technology—Software Life Cycle Processes—Life cycle data
	Required for NASA mission critical software.

	12207.2-1997 IEEE/EIA Standard: Industry Implementation of International Standard ISO/IEC 12207:1995 Standard for Information Technology—Software Life Cycle Processes—Implementation considerations
	NASA Preferred Standard - This is a guidance companion document for use with 12207.0.

	1074-1997 IEEE Standard for Developing Software Life Cycle Processes
	 NASA Preferred Standard - This document is useful as a guide for  developing the software life cycle model.

	1219-1998 IEEE Standard for Software Maintenance
	NASA Preferred Standard - This document is recommended for use only as a guidance document for mission critical software since it does not address all of the maintenance requirements of 12207.0 clause 5.5.  However, it may be used as a standard for non–mission critical software. 

	Software Assurance

	NASA-GB-A201 NASA Software Assurance Guidebook 
	NASA Preferred Guideline - This guideline is best used in conjunction with IEEE 730 for a comprehensive Software Assurance activity. The NASA guidebook currently being revised to reference IEEE 730 as appropriate and will be available in FY 2002.

	NASA-STD-2201-93 NASA Software Assurance Standard
	NASA Preferred Standard - This standard is best used in conjunction with IEEE 730 for a comprehensive Software Assurance activity. The NASA standard currently being revised to reference IEEE 730 as appropriate and will be available in FY 2002.

	730-1998 IEEE Standard for Software Quality Assurance Plans
	NASA Preferred Standard - This document is recommended for use only as a guidance document for mission critical software since it does not address all of the requirements of 12207.1.   However, it may be used as a standard for non-mission critical software.

	730.1-1995 IEEE Guide for Software Quality Assurance Plans (ANSI)
	NASA Preferred Guideline - This document provides guidance on developing and implementing the Software Quality Assurance Plan .It is a companion document to 730-1998.

	Safety

	NASA-STD-8719.13A NASA Software Safety Technical Standard 
	NASA Preferred Standard - This standard provides a methodology for software safety in NASA programs.  It describes the activities necessary to ensure that safety is designed into software that is acquired or developed by NASA and that safety is maintained throughout the software life cycle.  Program/Project Managers are to assess the inherent safety risk of the software in their programs and are encouraged to tailor their software safety activity accordingly within the framework of this standard.
(Note: Many of the references contained in this document have been decommissioned or superseded by a more recent issuance.) 

	NASA-GB-1740.13-96 NASA Guidebook for Safety Critical Software – Analysis and Development 
	NASA Preferred Guideline - This document is a companion guidebook to the NASA-STD-8719.13A.  Whereas the standard provides the “who, what, when and why” of Software Safety Analyses, this guidebook addresses the “how to”.  It provides helpful information for implementing the requirements of the standard. (Note: Many of the references contained in this document have been decommissioned or superseded by a more recent issuance.)

	1228-1994 IEEE Standard for Software Safety Plans (ANSI)
	NASA Preferred Standard - This document can be used as a standard to identify the required content of a safety plan or as additional guidance to NASA-STD-8719.13A.

	Configuration Management

	828-1998 IEEE Standard for Software Configuration Management Plans
	NASA Preferred Standard - “Users of this (828-1998) standard will probably find compliance with IEEE/EIA 12207.0-1996 to be a relatively straightforward exercise.  The analysis suggests that any SCMP complying with 828 and the additions (indicated below) also complies with the requirements of an SCMP in IEEE/EIA 12207.1.” [IEEE 828-1998] The additional requirements are:

A) Risk and plans for their abatement. B) The costs of SCM activities shall be provided or referenced. C) The environment /infrastructure (including safety needs) shall be provided or referenced. D) The release and delivery of software products and documentation shall be formally controlled. 

This standard may be used as is for non-mission critical software.

	1042-1987 IEEE Guide to Software Configuration Management (ANSI)
	NASA Preferred Guideline - This document can be used for guidance in using 12207.1 and IEEE 828-1998. 

	Metrics

	NASA-GB-001-94 NASA Software Measurement Guidebook  
	 NASA Preferred Guideline - Useful information for setting up a general purpose metrics program.

	982.1-1988 IEEE Standard Dictionary of Measures to Produce Reliable Software (ANSI)
	NASA Preferred Standard - This document can be used for guidance in choosing measures to use as indicators of reliability 

	982.2-1998 IEEE Guide for the use of IEEE Standard Dictionary of Measures to Produce Reliable Software(ANSI)
	NASA Preferred Guideline- This document provides guidance on using the measures defined in  IEEE 982.1-1988. 

	1061-1998 IEEE Standard of Software Quality Metrics Methodology
	NASA Preferred Standard - This document can be used as a guide to obtain useful information for setting up a quality metrics program. Other standards and guidelines take the approach of defining the set of measures to be incorporated into the metrics program.  This document does not prescribe any particular measurement set.  Rather, it is part of the overall methodology to determine the set of measures to be collected and analyzed.

	1045-1992 IEEE Standard for Software Productivity Metrics (ANSI)
	NASA Preferred Standard - In addition to the required NASA Software Metrics, this document can be used as a guide for assessing productivity. This document presents a consistent way of measuring the elements that go into computing software productivity.  The objective of the document is to ensure an understanding of measurement data for both source code and document production with emphasis on function points.  The standard does not measure the quality of software nor does it claim to improve productivity, only to measure it.  The goal of the standard is for a better understanding of the software process, which may lend insight to improving it.   Projects may decide to use the approach of this document to provide useful management information.

	Management

	NASA-GB-001-95 NASA Software Process Improvement Guidebook
	NASA Preferred Guideline -  This document provides experience-based guidance in implementing a software process improvement program in any NASA software development or maintenance community.  The guidebook details how to define, operate, and implement a working software process improvement program and its basic organizational components.  It then describes the structure, organization, and operation of the software process improvement program, illustrating all these concepts with specific NASA examples.  

	1058-1998 IEEE Standard for Software Project Management Plans
	NASA Preferred Standard - Recommended for use as a companion standard and for guidance in implementing 12207.0 and 12207.1. 

	NASA-GB-001-96 NASA Software Management Guidebook
	NASA Preferred Guideline - The purpose of this document is twofold. 1) To define life-cycle models and activity-related methods without advocating a specific life-cycle model, and 2)To provide specific guidance to software project managers and team leaders in selecting appropriate life-cycles and methods to develop a tailored plan for a software engineering project. 

In comparing this document with the requirements of 12207.0, only a subset of the management and planning requirements of the 12207.0 standard is covered. However, this document provides information relating to project planning that no other document in the IEEE series does.

	1062, 1998 Edition IEEE Recommended Practice for Software Acquisition (includes IEEE 1062a)
	NASA Preferred Guideline - This recommended practice describes the management and execution of software acquisition activities. The document is designed to help organizations incorporate quality considerations during the definition, evaluation, selection, and acceptance of supplier software for operational use.  The document is also useful for determining how supplier software should be evaluated, tested, and accepted for delivery to end users.

	Verification & Validation

	1012-1998 IEEE Standard for Software Verification and Validation 
	NASA Preferred Standard - This is an excellent description and approach to V&V.  This standard should be selected for mission critical software. However, the following caveat applies. There are minor discrepancies between the contents of the verification plan and validation plan defined in 12207.1 and the requirements of 1012-1998.  These are identified in the maping supplement of 1012a-1998. The discrepancies are essentially in the generic content requirements of 12207.1.  They are:  1) Date of issue and status, 2) Identification of issuing organization, 3) Identification of approval authority, 4) The costs of verification and validation activities and resources. The first three can be addressed as part of the documentation release process of an organization.  The last item would be addressed in the project management plan. 

	1012a-1998 IEEE Standard for Software Verification and Validation – Supplement to 1012-1998 – Content Map to IEEE 12207.1
	NASA Preferred Standard -This document lists information to be added to 1012-1998 in order to comply with requirements of 12207.1.

	NASA/TP-98-208193, Release 2.0, Formal Methods Specification and Verification Guidebook for Software and Computer Systems, Volume I: Planning and Technology Insertion,
	NASA Preferred Guideline -Formal Methods consist of a set of techniques and tools based on mathematical modeling and formal logic that are used to specify and verify requirements and designs of computer systems and software.  This volume focuses on administrative and planning considerations.

	NASA-GB-001-97, Formal Methods Specification and Analysis Guidebook for the Verification of Software and Computer Systems, Volume II: A Practitioner’s Companion, 1997, 
	NASA Preferred Guideline - Formal Methods consist of a set of techniques and tools based on mathematical modeling and formal logic that are used to specify and verify requirements and designs of computer systems and software. This guidebook contains technical information for the practitioner of formal methods.  It is a companion volume to NASA/TP-98-208193.

	1059-1993 IEEE Guide for Software Verification and Validation Plans (ANSI)
	NASA Preferred Guideline -This document provides guidance on preparing Software Verification and Validation Plans. This is a companion guide for IEEE 1012. 

	Testing
	

	1008-1987 (R1993) IEEE Standard for Software Unit Testing (ANSI)
	NASA Preferred Standard - The document provides a systematic approach to performing unit testing.  The approach can be tailored to the needs of a project depending upon the degree of formality required.  Unit testing is an area that generally is performed in a haphazard manner, which can result in many anomalies going undetected. Use of this standard will guide developers in the direction of performing better, more comprehensive unit testing.

	829-1998 IEEE Standard for Software Test Documentation
	NASA Preferred Standard - This standard describes a set of basic test documents that are associated with the dynamic aspects of software testing.  The standard defines the purpose, outline, and content of each basic document. If this standard is being used for mission critical software 12207.1 must be consulted to ensure that all applicable requirements are met and deficiencies in 829 filled.

	Reviews, Audits, Inspections
	

	1028-1997 IEEE Standard for Software Reviews
	NASA Preferred Standard - This document is recommended for use only as a guidance document for mission critical software since it does not address all the requirements in 12207.0 for Joint Technical Reviews.  However, it may be used as a standard for non-mission critical software. This document defines systematic reviews applicable to software acquisition, supply, development, operation, and maintenance.  The document describes how to carry out each of five types of reviews: management reviews, technical reviews, inspections, walk-throughs, and audits. The requirements of 12207 take precedence over the requirements of this document. Although the 1028-1997 standard is deficient in responding to some of the 12207 requirements, it is still a useful document that can be used as a checklist for planning various types of reviews and audits. (Note: the preferred reference standard for inspections is NASA-STD-2202-93 NASA Software Formal Inspection Process Standard.)

	NASA-GB-A301 NASA Software Quality Assurance Audits Guidebook  
	NASA Preferred Guideline - This document can be used for guidance on performing audits of a software development project. Thus, the guidebook would be a useful adjunct to 12207, which calls for an audit process.  The procedures described in the guidebook will adequately respond to the requirements of the 12207 standard.

	NASA-STD-2202-93 NASA Software Formal Inspection Process Standard  
	NASA Preferred Standard - This document can be used for performing Formal Inspections. The purpose of this standard is to define the requirements for a process that inspects software products to detect and eliminate defects as early as possible in the software life cycle. IEEE /EIA 12207.0-1996 calls for internal evaluations to be performed throughout the development life cycle.  There is no guidance either in 12207.0 or 12207.2 as to how these evaluations should be conducted. A project can select to use this standard to fulfill the evaluation requirement. This standard can be referenced by the acquirer as part of a contract's requirements.

	NASA-JPL D-8925; Software Development Formal Inspections; Course: [NASA-JPL D-8925] Kelly, J. C., et. Al. (1.5 days),Jet Propulsion Laboratory, Rev. H.1, Pasadena, CA, 1993.
	This is a course book for conducting Formal Inspections and the course content is in accordance with the standard. This course is taught by JPL and is available to all NASA sites.



	Instructional Handbook for Formal Inspections (http://sw-eng.larc.nasa.gov/process/documents/pdfdocs/inspection.pdf) 
	This document provides instructions on performing formal inspection and provides checklists for various types of inspections.

	Anomalies
	

	1044-1993 IEEE Standard Classification for Software Anomalies (ANSI)
	 NASA Preferred Standard - This document can be used for defining a uniform approach to the classification of anomalies found in software and its documentation. The document describes the processing of anomalies discovered during any software life cycle phase and presents comprehensive lists of software anomaly classifications and related data items that are helpful to identify and track anomalies. Use of this standard will allow meaningful collection of metrics across projects. 

	1044.1-1995 IEEE Guide to Classification for Software Anomalies (ANSI)
	NASA Preferred Guideline - This document provides implementation guidance for using 1044-1993.  

	Documentation
	

	610.12-1990 IEEE Standard Glossary of Software Engineering Terminology
	This document is used as the standard for software engineering terminology.   

	830-1998 IEEE Recommended Practice for Software Requirements Specifications
	NASA Preferred Guideline - This is a recommended practice for writing software requirements specifications.  It describes the content and qualities of a good software requirements specification (SRS) and presents several sample SRS outlines.  In addition, the document provides information relating to planning the writing of the document.  (Note: there are areas of non-compliance between this document and 12207.1. Therefore, if this guideline is being used for mission critical software 12207.1 must  be consulted to ensure that all applicable requirements are met.)

	1063-1987 (R1993) IEEE Standard for Software User Documentation (ANSI)
	NASA Preferred Standard – This document is recommended for use only as a guidance document for mission critical software since it does not address all of the requirements of 12207.1. However, it may be used as a standard for non-mission critical software. This document provides guidelines for developing the user documentation on a project and provides its biggest benefit in the area of document planning. 

	1016-1998 IEEE Recommended Practice for Software Design Descriptions     
	NASA Preferred Guideline - This document specifies the necessary information content and recommended organization for a Software Design Description (SDD).  The practice is not limited to specific methodologies for design, configuration management, or quality assurance. It may be applied to paper documents, automated databases, design description languages, or other means of description. (Note: The document contains an annex that shows the correlation of this document to the requirements of 12207.1. There are several deficiencies in the areas of the generic data content (scope, references, context, notation for description, summary, glossary, and change history),  and reuse element identification. Therefore, if this guideline is being used for mission critical software 12207.1 must be consulted to ensure that all applicable requirements are met.)

	1016.1-1993 IEEE Guide to Software Design Descriptions (ANSI) 
	NASA Preferred Guideline - guide provides additional information relating to the implementation of the 1016-1998. 

	1233, 1998 Edition IEEE Guide for Developing System Requirements Specifications (including IEEE 1233a)
	NASA Preferred Guideline - This document provides guidance for capturing requirements at the beginning of the system requirements phase of the development life cycle.  The set of requirements are documented in a System Requirements Specification (SyRS).  The process of capturing the requirements includes identification, organization, presentation, and modification of the requirements.  The guide addresses conditions for incorporating operational concepts, design constraints, and design configuration requirements into the SyRS. The document provides very valuable information that can be used as a map for the process of establishing and documenting system requirements.  Much of what is presented can be used for requirements definition at all levels (e.g., subsystem, assembly, software/hardware).

(Note: The document contains an annex that shows the correlation of this document to the requirements of 12207.1.  There are several deficiencies. Therefore, if this guideline is being used for mission critical software 12207.1 must be consulted to ensure that all applicable requirements are met.)

	1362-1998 IEEE Guide for Information Technology – System Definition – Concept of Operations (ConOps) Document
	NASA Preferred Guideline - This guide should be selected for mission critical software. The major part of the document consists of a proposed outline for a ConOps document and guidance for the development of each section (clause) of the document. This guide does not specify the exact techniques to be used in developing the ConOps document, but it does provide approaches that might be used. (Note: Although some of the generic items are missing, the document adequately covers the specific content requirements of 12207.1. If this guideline is being used for mission critical software 12207.1 must be consulted to ensure that all applicable requirements are met.) 


	List of NASA Documents Pending Revision

	NASA-STD-8719.13A NASA Software Safety Technical Standard

	NASA-STD-2201-93 NASA Software Assurance Standard

	NASA-GB-A201 NASA Software Assurance Guidebook 


	Retired Standards and Guidelines

	NASA-CM-Gdbk NASA Software Configuration Management Guidebook

	NASA-STD-2100-91 NASA Software Documentation Standard  

	NASA GB A302- Software Formal Inspection Guidebook


