Appendix A - IEEE 12207.1/NPR 7150.2 Tailoring Matrix

ICE Project Example – Class D Software Heritage Software


Instructions (Use this example ONLY For HERITAGE SOFTWARE RELEASE)
This document provides examples of some of the items needed for release of completed heritage software – that was completed prior to 05/14/2013. The following provides answers to some of the questions and some of the necessary documentation for NASA Langley Form 7: NASA Software Release Request Authorization (Mar.2013) regarding software (using this ICE Project example). It also provides examples for fulfilling some of LPR 7150.2 Software Engineering Requirements and LMS-CP-7150.5 Class D Software. 

1. Perform LPR 7150.2, Langley Software Engineering Requirements, Section 1.2 Software Classification and Safety Criticality. While completing this section, develop a short description of what the “completed Heritage software” is currently used for or was used for. The description can be in the form of a paragraph, list of bullets, approved proposal, or existing description of the research performed using the software, comments in the header of the code, a research agreement, etc. Email it to the Mission Assurance Branch/Leslie Johnson. The following is the description of the ICE Project example submission to the Mission Assurance Branch.
Description of Code

The purpose of this code is to post-process data acquired in a wind tunnel test from an array of microphones.  It is not a real-time code for use in the facility.  The software package, ICE, takes pressure data which have already been pre-processed into a statistical matrix, and generates spatial maps of estimates of the locations and strengths of acoustic sources on the model in the wind tunnel.  The code can operate on a desktop computer or in a cluster environment, and is generally intended for use well after the wind tunnel tests are complete, as run times are on the order of many hours (though generally less than days).  The core functionality (of ICE) has already been patented by NASA researcher Paul Revere.  The code itself was written as a re-package of the core codes as a contract through Ace Software chief scientist Martha Washington, who has filed an NASA Technology Report (NTR) which is being processed.  We believe that this is Class D software.
This same paragraph was also included in the Software Management Plan on the following page.
2. Ounce you receive the independent Software Assurance Classification Report from the Mission Assurance Branch (Leslie Johnson) and have agreement on the software Class, complete the first line of the Form 7 section shown below by inserting the text “Class D - see attached for answers to the remainder of this section.” into the form where the arrow is pointing.
 
3. Walk through LMS-CP-7150.5 Class D Software procedure and use this example to aid you in documenting the attachment mentioned above from Form 7 (i.e., a partially complete Software Management Plan, Software Configuration Management Plan, and Software Version Description).
4. Complete the below Compliance Matrix as you walk through the LMS-CP; then include the answers to the other questions in this section of Form 7 (as shown in the box on the next page).   

5. After all of this example has been modified to reflect your Class D project specific information, delete these instructions and attach this updated document to the Form 7.
Text in Green below show the example project information provided to complete Form 7. 

Be sure to include the text in Bold shown below.

. 
Software Management Plan

Project title: ICE
	What is the classification of the software? Class D and it is not safety critical.
NOTE: Refer to LPR 7150.2, Langley Software Engineering Requirements, Appendix D (for the explanation of the classifications).

Does the software comply with the requirements of LPR 7150.2 for the applicable software classification?

The software activity complies with LPR 7150.2 Section 1 through 1.3; but as for the called out child procedure LMS-CP-7150.5, this software activity only complies with some of the requirements. However since the software was completed/predates the LPR then the LPR Exclusion P.2.d.6 applies. No waiver is needed; this fact is recorded in the attached Compliance Matrix.

IMPORTANT: Enclosed is copy of the completed Compliance Matrix for Class D.
If software does NOT comply, are the deviations/waivers documented and approved?  No, since LPR Exclusion P.2.d.6 applies and therefore no deviations/waivers are required.

If YES, attach relevant deviations/waivers. None required.



The following is a description of the ICE software system and the projects software Class determination sent to the Mission Assurance Branch/Leslie Johnson to use as the basis for the Software Assurance Classification Report (SACR) {See related requirements in LPR 7150.2, Langley Software Engineering Requirements, Section 1.2 Software Classification and Safety Criticality} It is included here for completeness but it is not required to be duplicated here.
The purpose of this code is to post-process data acquired in a wind tunnel test from an array of microphones.  It is not a real-time code for use in the facility.  The software package, ICE, takes pressure data which have already been pre-processed into a statistical matrix, and generates spatial maps of estimates of the locations and strengths of acoustic sources on the model in the wind tunnel.  The code can operate on a desktop computer or in a cluster environment, and is generally intended for use well after the wind tunnel tests are complete, as run times are on the order of many hours (though generally less than days).  The core functionality (of ICE) has already been patented by NASA researcher Paul Revere.  The code itself was written as a re-package of the core codes as a contract through Ace Software chief scientist Martha Washington, who has filed an NASA Technology Report (NTR) which is being processed.  We believe that this is Class D software.

Software Configuration Management Plan (CMP)

The Software Configuration Management Plan shall contain: [SWE-013] [SWE-079] [SWE-103]

a. The project name. [SWE-103.a] ICE
b. Assigned responsibilities and authority for the implementation of software configuration management on the

project. [SWE-103.b] [SWE-079]    Patrick Hennery  
c. References to the software configuration management policies and directives that apply to the project: LMS-CP-7150.5 Class D Software, Appendix A2. [SWE-103.c]

d. Describe the functions and tasks required to manage the configuration of the software, including the following:

The location of the files will be tracked in the below table along with all releases of the software in the ‘Location’ column. Since no changes are anticipated no additional functions or tasks are anticipated. This plan will be updated if they arise. 
[SWE-079] [SWE-103.d]

1. Describe how the project will identify and record the software configuration items (e.g., software documents,

code, data, tools, models, scripts) and their versions to be controlled for the project, and [SWE-081] [SWE-079]

[SWE-103.d]

Software Item List 

The following table shows how the project will identify and record the software configuration items and their versions to be controlled for the project.
	File name
	Version #
	Location

	ICE Code 
	Version 3
	XYZ Branch Server under the directory “ICE”, subdirectory ICE-ABC, and the files to be delivered to ABC will be put on a disc marked “ICE Software Version 3 delivered to ABC”

	ICE Software User’s Manual
	Version 3.5
	Same as above

	ICE Batch File (needed to install, build, and operate, the software)
	Version 3.4
	Same as above

	ICE Data File (needed to install, build, operate, and maintain the software)
	Version 3.9
	Same as above

	ICE Unit Test 1 File (Unit test and benchmark cases)
	Version 8.4
	XYZ Branch Server under the directory “ICE”


2. Describe how the project will track changes to software products. [SWE-079] [SWE-080] [SWE-103.d] Incrementing version numbers, changes are recorded at the top of the code.
f. Identification of any configuration management tools used. [SWE-103.f] None
g. Plan maintenance information, which identifies the activities and responsibilities necessary to keep the Software

Configuration Management Plan up to date. [SWE-103.g]  On an as needed basis, changes to the Software Configuration Management Plan will be made and submitted to the Configuration Manager Patrick Hennery. However no changes are anticipated.

h. Define how the project will store, back up, and deliver/release deliverable software products and data. [SWE-085]

[SWE-103.h]

All files will be stored Patrick Hennery’s computer and backed up daily by ACES contract. Additionally a disk will be burned of all the files and kept in building 1200 room 200 in the ‘Project Archives’ file drawer. This is a different building then where Patrick Hennery resides.
Software Version Description

The Software Version Description shall contain: [SWE-063] [SWE_116]
a. Software name and the version identifier to which this Software Version Description applies: ICE Project Version 3. [SWE_116.a]
b. *Summary of updates/changes since the previous Software Version Description, any open defects, and workarounds. [SWE_116.d] [SWE_116.h] [SWE_116.i] This is the first release and there are no known defects or needed workarounds. 

c. Instructions for building the executable software, ICE Software User’s Manual (which also includes the instructions and data for compiling and linking and the procedures used for software recovery, software regeneration, testing, or modification). [SWE_116.e]
d. *If the Software Version Description is not co-located with the software product files, include the location of the files.

The files to be delivered are located on the disc marked “ICE Software Version 3 delivered to ABC”. See the Software Item List contained table above for the complete list of related files.
File parent: Appendices-for-LMS-CP-7150.5-Class-D-SoftwareCP_7150-5_130514_A.doc
Appendix C: LaRC Compliance Matrix for Class D Software (not Safety Critical)
Instructions: For each STEP and Appendix listed below, complete the 3rd and 4th column of this matrix or equivalent; complete all remaining columns for each tailoring request. Obtain the approvals listed at the bottom of the matrix. See “Appendices for LMS-CP-7150.5: Class D Software” at: https://sites-e.larc.nasa.gov/sweng/supporting-products/ for a Microsoft Word electronic copy of this Matrix. 
Note: To add additional rows within a STEP, right click on a cell in the middle of the row, select “Insert,” select “Insert Rows Above” or “Insert Rows Below”; follow a similar process for adding columns. 
PH - stands for Patrick Hennery
Name of Project: ICE
Date Approval Requested:

            [SWE-125]
	LMS Procedure
	Planned Implementation
	Tailoring

	Step
#
	Step Name
	Step or substep ID#
	Responsible party


	If an LMS CP step is tailored, explain the tailoring requested
(or how  the step was fulfilled)
	Impacts/risks associated with the tailoring request
	Justification for tailoring requests (why impacts and risks are acceptable)

	1
	Assess options for software development vs. acquisition 
	1
	John Hancock
	The decision to acquire the software was documented in BPA 111111-000
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	2
	Acquisition preparation
	2.a
	George Washington 
	Requirements included in BPA
	
	

	
	
	2.b
	John Hancock 
	
	
	

	
	
	2.c
	#
	This requirement was not put in the contractual agreement since it predates LPR 7150
	
	

	
	
	2.d
	ALL
	Regular meetings (usually every other month) between the acquirer and Ace Software of Ace progress and unit testing metrics and benchmark cases which showed coding progress  
	
	

	
	
	2f.1.a-  2f.1.b
	George Washington 
	Activities and deliverables are documented in the BPA
	
	

	
	
	2.f.2
	George Washington
	The BPA defines the regular meetings (usually every other month) between the acquirer and Ace Software to review progress
	
	

	
	
	2.f.3.a
	John Adams & 

Thomas Jefferson
	Regular updates of development code were delivered for the user to test
	
	

	
	
	2.f.3.b
	John Adams & 
Thomas Jefferson
	Both parties ran the same data sets to confirm that they get the same results
	
	

	
	
	2.f.3.c
	Thomas Jefferson
	Unit testing metrics and benchmark cases  were run to validate the code = quality and volatility measure
	
	

	
	
	2.f.3.d
	ACE Software
	Schedule provided in the BPA
	
	

	
	
	2.f.4
	Thomas Jefferson & John Adams
	Benchmark cases for ICE had to match previous results to validate the code
	
	

	
	
	2.f.5
	Not Applicable
	There were no subcontractors used
	
	

	
	
	2.g
	#
	This requirement was not performed since the completed code predates LPR 7150
	
	

	
	
	2.h
	#
	This requirement was not preformed since the completed code predates LPR 7150
	
	

	
	
	2.i
	#
	This requirement was not preformed since the completed code predates LPR 7150
	
	

	3
	Develop software plans
	3.a
	George Washington
	See 2.a above
	
	

	
	
	3.b.1 – 3.b.4
	PH & Leslie Johnson
	Documented in the agreed upon Class and safety criticality determination in the SMP and Software Assurance Classification Report (SACR); and software inventory data was submitted
	
	

	
	
	3.c
	#
	This requirement was not performed since it predates LPR 7150
	
	

	
	
	3.d.1
	#
	SMP only partially completed since the finished code predates LPR 7150
	
	

	
	
	3.d.2
	
	Configuration Management  Plan (CMP) is complete and attached
	
	

	
	
	
	
	
	
	

	4
	Review Software Management Plan (SMP) and  Compliance Matrix 
	4.a – 4.c
	#
	Not performed since the completed code predates LPR 7150
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	5
	Execute plans and manage software activities
	5.a, 5.b.1, 5.f-5.g
	#
	Not performed since the completed code predates LPR 7150
	
	

	
	
	5.b.2
	PH
	The Attached Configuration Management  Plan (CMP) will be implemented
	
	

	
	
	5.c – 5.d
	PH
	Will be performed if the stated situation arises
	
	

	
	
	5.e
	George Washington
	Regular meetings (usually every other month) between the acquirer and Ace Software to review progress
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	6
	Ensure requirements and test documentation Is maintained 
	6.a.1
	George Washington 
	Requirements included in BPA which was maintained
	
	

	
	
	6.a.2
	# Thomas Jefferson
	Unit test and benchmark cases were performed, but no Appendix A3. Software Test Plan exists since the completed code predates LPR 7150
	
	

	
	
	
	
	
	
	

	7
	Develop Software Requirements Specification 
	7.a-7.b
	# George Washington
	Requirement were documented in the BPA but since the code predates the LMS these requirements were not fulfilled completely. 
	
	

	
	
	7.c
	# John Hancock
	The BPA housed the requirements and it was approved but the requirements did not follow Appendix A4: Software Requirements Specification  
	
	

	
	
	
	
	
	
	

	8
	Develop Software Design Description
	8
	#
	Appendix A5.Software Design Description was not performed since the completed code predates LPR 7150
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	9
	Develop Test Plans concurrently with Steps 7, 8, & 10
	9
	# Ace Software
	See 6.a.2 above
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	10
	Develop, verify, & validate code
	10.a
	# Ace Software
	See 8 above
	
	

	
	
	10.b
	# Ace Software & Thomas Jefferson 
	See 6.a.2 above
	
	

	
	
	10.c
	# Ace Software & Thomas Jefferson
	See 6.a.2 above
	
	

	
	
	10.d
	
	See 2.f.4 above
	
	

	11
	Deliver Software Products or Data 
	11.a
	PH and  Thomas Jefferson
	Will complete and deliver Appendix 6: Software Version Description to ABC the requesters for this software release
	
	

	
	
	11.b
	PH
	Will provide ICE software products including the ICE Software User’s Manual to ABC
	
	

	
	
	
	
	
	
	


	LMS Procedure
	Planned Implementation
	Tailoring

	Appen-dix  #
	Appendix name
	Appendix item or subitem ID#
	Responsible party


	If an LMS CP Appendix item is tailored or Not Applicable, explain tailoring request or mark it as NA

	Impacts/risks associated with the tailoring request
	Justification for tailoring requests (why impacts and risks are acceptable)

	A1
	Software Management Plan (SMP)
	A1
	# PH
	SMP was partly completed but not all of the requirements were met since the completed code predates LPR 7150
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	A2
	Software Configuration Management Plan
	A2
	PH
	See Attached Configuration Management  Plan (CMP)
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	A3
	Software Test Plan
	A3
	# Thomas Jefferson
	See 6.a.2 above
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	A4
	Software Requirements Specification
	A4
	# George Washington
	See 2.a above
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	A5
	Software Design Description
	A5
	#
	See 8 above
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	A6
	Software Version Description
	A6
	PH
	See Attached Software Version Description
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


# This software was completed prior to the publication of LPR 7150.2; consequently it predates the LPR.  Therefore the software does not comply with many of the requirements in LMS-CP-7150.5. Required items that were not performed are documented in the compliance matrix with a pound symbol “#”.

LPR 7150.2 Exclusion P.2.d.6 states that:  “If a project predates the LPR release, from the LPR release date forward, the project will follow the LPR requirements for the current and all future project activities (i.e., if the project started before the LPR was approved and it does not make sense to go back and fulfill requirements from completed phases, then the project complies with the LMS requirements for the present and remaining project phases).”

Approvals Required for Planned Implementation


Software Manager: Patrick Hennery
Date:
mm/dd/yy
Approved (Yes, No) Sig.
Yes


Software Manager’s Line Manager:
Thomas Jefferson
Date:
mm/dd/yy
Approved (Yes, No) Sig.3Yes

Since the software predates the LPR 7150.2, then the LPR Exclusion P.2.d.6 applies and no waivers are needed.  

Additional Approvals Required if Tailoring is Requested (Follow requirements for obtaining approvals in LPR 7150.2, Section 2.Tailoring and Waivers.)


Applicable project personnel:

Date:

Approved (Yes, No) Sig. 3

Mission Assurance Branch (C201):
Date:

Approved (Yes, No) Sig. 3


Software Engineering Process Group Rep:
Date:

Concurred (Yes, No) Sig. 3


Technical Authority (Directorate Head):

Date:

Approved (Yes, No) Sig. 3


Other:

Date:

Approved (Yes, No) Sig. 3

� As specified in Appendix A of LMS-CP-7150.5: Class D Software, only those requirements in Appendix A1 thru A6 marked with an asterisk “*” may be denoted as “NA.” 


� Approval by the Software Manager confirms that the project plans to complete all LMS-CP-7150.5 requirements and any requested tailoring specified in the above Compliance Matrix.


� Optional: Written or electronic signature.


� The Line Manager reviews & approves the SMP and Compliance Matrix to ensure the project complies with LMS-CP-7150.5, Class D Software, and to approve tailoring requests.


� Individuals accepting the risk associated with the tailoring.


� The Software Engineering Process Group representative from the software manager’s Directorate.


� The Software Manager’s Directorate Head.


� This may be the LaRC Director SMA Office, NASA HQ CE, or HQ Chief SMA (see LPR 7150.2A for approvals required).





30
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