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1.0
Introduction

This plan is intended to document the management of Class E software generated by members of the <Name> Branch - <Org Code> (hereafter referred to as “The Branch”) in performing their normal tasks. For most Branch software tasks, the engineering staff uses scripts and high level software tools (e.g. Matlab) to automate calculations that are then summarized and presented in findings captured within technical reports/papers.  The Branch represents the major thrusts of the NDE research program. The program focuses on maintaining an NDE science base core, developing new technologies for the Agency, and transferring problem solutions to our customers. Per LPR 7150.2, Class E software is used to analyze science/experimental data or explore design concepts and hypotheses.  The majority of the Branch-developed software fits this description and is therefore categorized as Class E.  This plan provides related adherence to LPR 7150.2 LaRC Software Engineering Requirements and LMS-CP-7150-6 Class E Software. [SWE-013] [SWE-102] 
The philosophy underpinning this plan is that good engineering practice requires some skepticism.  This plan recognizes that one should always compare results to past experience, to simplified models, and always understand assumptions and limitations inherent in the methods.  The Branch holds as values for good engineering practice the following: (1) a level of configuration control is required to insure that results being presented are consistent with model in the associated version; (2) comparison of results with alternate methods of calculation is a superior form of verification; (3) scripts and code should be self-documenting.  This plan adheres to this foundation for software products.

1.2
SCOPE

This plan covers all Branch Class E, non-safety critical software development, maintenance, retirement, operations, management, and acquisition efforts only and will not be used for software developed for or to make decisions for a software Class A, B, or C system. [SWE-001] [SWE-020]  Separate software management plans will be developed for any software that falls outside of the Class E (non-safety critical) as defined in LPR 7150.2.
Typical Branch projects prove or evolve possible concepts and report the results. For example, Branch projects involve developing systems that may include Class E software for <exploring design concepts and hypothesis, parametric models to estimate performance and other attributes of design concepts, explore correlations between data sets>.  
The Branch is not responsible for how the reported results are used by the customers. It is the responsibility of the customer to comply with the proper NASA standards and procedural requirements if the reports are used in association with Class A, B, C, or safety critical systems. Such use would be beyond the scope of this Branch plan and Branch responsibilities.

1.3
CHANGE AUTHORITY/RESPONSIBILITY

This software plan will be reviewed yearly by the Branch head to determine if updates are necessary. [SWE-014] [125] This plan is located on the XYZ server under the SMP directory where it is version controlled. 
For each of their projects or tasks that have Class E software, the Software Managers (or their designees, here after referred to as the Project Leads) maintain a row in Attachment 1, LaRC (<Org Code>) Branch Software Project/Task List. [125]   The Project Lead is the individual who is primarily responsible for the technical implementation of the software development project/task. The Branch Head is responsible for review and approval of the project information entered in the Project List.
The scope of the plan is 4 years.  This is consistent with the period used for Center Peer Review of research branches. The current Start Date is June 1, 2013
 and the End Date is:  June 1, 2017
1.4
APPLICABLE DOCUMENTS
The documents listed in this paragraph are applicable to the extent specified herein.

	LPR 7150.2
	LaRC Software Engineering Requirements

	LMS-CP-7150-6
	Class E Software


1.5
REFERENCE DOCUMENTS
The following documents contain supplemental information to guide the user in the application of this document.
	NPR 7150.2
	NASA Software Engineering Requirements


2.0
Project/TASK DEFINITION
This section should be performed at the start of each project or task involving Class E software.

For each of their project involving Class E software, the Project Lead maintains a single row entry in the LaRC (<Org Code>) Branch Software Project/Task List (in Attachment 1), that includes a WBS, task title, Mission Directorate, Project Lead, the date of the project classification and safety criticality verification, the start date and the estimated end date (or period of performance), and the estimated cost or level of effort (both Civil Servants (CS) and contract Work Year Equivalents (WYE)). [SWE-013] [SWE-015 thru SWE-015.a]
Note: the LaRC Mission Assurance Branch (MAB) is notified as new software development projects are identified and added to the Project/Task List, for the purpose of confirming through an independent assessment the software Class and Safety Criticality of the Project. The Project Lead should provide MAB with a high level description of the Project (e.g., the research plan, approved proposal, Memorandum of Understanding, set of bullets or a paragraph that describe the functionality and use,  requirements statements or document, or any other available text to describe the project/task). MAB provides an electronic copy of the ‘Software Assurance Classification Report (SACR)’ to the Project Lead which stores it on the XYZ server along with all the other completed project products.  MAB verifies that the project/task is Class E and not safety critical. [SWE-132] [SWE-133]  If the independent assessment finds that the project/task is not Class E or is safety critical, MAB informs the Project Lead.  The Project Lead together with MAB will determine resulting means of management per LPR 7150.2.
3.0
SOFTWARE DEVELOPMENT
The Project Leads will complete all LMS-CP-7150.6 requirements or delegate them and assure that they are completed. 
For those LMS-CP-7150.6: Class E software requirements that are delegated to other parties (e.g., other Centers, agencies, grantees, or partners) or accomplished by task or other contract vehicles, the Project Lead documents the delegated LMS-CP-7150.6 requirements in the contractual (or other type) agreement. The agreement is referenced in the last column of the Project/Task List in Attachment 1. [SWE-125] [NPR 7150.2A:P.2.2]
4.0
SOFTWARE TESTING

Each project/task will include testing to insure the software and/or the data produced by the software meets requirements. [SWE-066} Testing will include one or more of the following activities as appropriate:

1) Comparison of actual software results with specific lab results or past experience

2) Independent checks against low order/simplified models or using alternate methods of calculation

3) Validation that the model considers all relevant physics and if the inputs fully capture the case of interest

4) Checking a similar algorithm to confirm that the product meets the requirements.

5.0
DATA MANAGEMENT AND VERSION CONTROL
The software developer will increment the version number of file names when the files are changed. [SWE-085] 
The Project Lead has the authority to approve requirements changes and the responsibility to incorporate changes into the task requirements and distribute them to the developers if more than one developer is involved.  Incorporating changes to requirements includes either:
1) Making changes using electronic revision marks, and updating the version in file name, OR

2) Keeping a revision history in the front of the documented requirements, and updating the version in file name, OR

3) Using a configuration management tool to implement change requests and control activities. [SWE-053]
For convenience, Attachment 1 will be maintained as a separate document from the SMP on the XYZ server in the SMP directory. The Attachment will have its version number incremented for each change by a Project Lead.

Backups are performed nightly for the standard seats.
6.0
SOFTWARE PRODUCT AND dATA RELEASE

Released XYZ software and associated data will be archived on the XYZ server under a directory named for the project.

The Project Lead records the directory name and sufficient information in order to recreate data released (delivered or published) in the last column of the Task List. To be precise, the Project Lead records the relevant version of the software products including the requirements, source code, corresponding test input/output data and results, and associated reports/papers/analysis that were delivered or published and any other data used to create deliverables). [SWE-049} [SWE-085]  Alternately, the Task List can reference a document and its location on the XYZ server that records all of the above. [SWE-085]  
When tasks are completed (i.e. no more development or maintenance activity), they are noted as archived in the Task List by placing the descriptor “ARCHIVED – “ prior to the task title. [SWE-085]  
7.0
COMPLIANCE
A completed Compliance Matrix for all the XYZ Class E Projects is provided in Appendix A.  This Compliance Matrix is used to document compliance with LPR 7150.2 and LMS-CP-7150.6.  If it is found that tailoring of either are needed for a specific project, make a copy of Compliance Matrix, change the name and the date, complete all the required columns for each tailoring, and attach it to this plan once the tailoring is approved. [SWE-125] Currently this plan adheres to LPR 7150.2 and LMS-CP-7150-6 with no tailoring or waivers. 

The Branch Head will ensure implementation and maintenance of this SMP and associated Compliance Matrix by performing limited spot checks on the projects/tasks and/or through performance appraisals. [SWE-014]
APPENDIX A - LaRC Compliance Matrix for Class E Software (non-Safety Critical)

Instructions: For each STEP listed below, complete the 3rd and 4th column of this matrix; complete all remaining columns for each tailoring request. Obtain the approvals listed at the bottom of the matrix for tailoring. 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. 

Project Title:  <Name> Branch Class E Software  
   Date Approval Completed:--/--/----                [SWE-125]

	LMS Procedure
	Planned Implementation
	Tailoring

	Step

#
	LMS-CP-7150.6 

Step Name
	Tailored Step or substep ID#
	Responsible party


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

	1
	Develop the Software Management Plan (SMP) for the project (i.e., Update the organizational SMP -which is customized /adapted for XYZ)
	None
	Branch Head & Project Lead (This SMP fulfills requirements specified in LMS-CP-7150.6 Appendix A for the software specified in this plan.)
	
	
	

	2
	Review SMP and Compliance Matrix
	None
	Project Lead & Branch Head
	
	
	

	3
	Execute SMP and manage software activities
	None
	Project Lead
	
	
	

	4
	Develop, test, and deliver Software Products/Data
	None
	Project Lead
	
	
	


Additional Approvals Required (ONLY if Tailoring is Requested) (See LPR 7150.2, Section 2, Tailoring and Waivers.)


Responsible Project personnel:
Date:

Approved (Yes or No)

Mission Assurance Branch (C201):
Date:

Approved 


Software Engineering Process Group Rep:
Date:

Concurred 


Technical Authority (OUM):

Date:

Approved  


Other:


Date:

Approved  

Attachment 1 - LaRC (<Org Code>) Branch Software Project/Task List 
Note: Tasks involving software vary in size and makeup. Some projects may contain several related subtasks, subsystems, software programs, or utilities developed to fulfill the requirements/needs of the project (i.e., many software items may need to be developed or used to complete a given project; each individual software item used by the project does not have to be listed in the table as long as they are all used to perform the Class E task requirements). 






















[SWE-013] [SWE-102] [SWE-015]
	WBS
	Task Title
	Mission Directorate

	Project Lead
	Date of MAB verification of Class E &
not Safety Critical 
	Start and Estimated End Date

Or

Period of Performance
	Estimated

Cost or Level of Effort (both CS and WYE)
	Latest Version Identifier(s) of Completed Products & Their Location
& Associated Test Data 

	111111.11.11.11
	Research Task M (RTM)
	NASA Office of Mission Assurance (OSMA)
	Persons name
	May 2, 2013
	FY11 through FY 14
	0.2 FTE civil service x 3 years = .6 FTE

0.2 WYE x 3 years = 0.6 WYE
	All the project final product versions, the SACR, and the final report/paper to the sponsor are stored on the XYZ server under the directory RTM. Or alternately, the location of some of the products and their version are recorded in the External Items.doc documented that is in the RTM directory. 

	######
	Task ABC
	Aeronautics Research
	Persons name
	xx/xx/xxxx
	Jan. 2013 - Oct. 2013
	10/12 FTE civil service
	All the project final product versions, the SACR, and the final report/paper to the sponsor are stored on the XYZ server under the directory ABC; the readme file provides a description each file in the directory. 

	######
	Core Software Maintenance (CSM)
	Aeronautics Research
	Persons name
	xx/xx/xxxx
	FY13
	$20,000 contractor  
	The project final product versions, the SACR, and the final report/paper to the sponsor are stored on the XYZ server under the directory CSM.


� The Branch Head reviews and approves this Compliance Matrix and Task List entries to ensure the projects comply with LMS-CP-7150.6, Class E Software,  the Branch Software Management Plan, and to approve tailoring requests.


� Approval of this plan confirms that the Branch Project Leads will complete all LMS-CP-7150.6 requirements, this Software Management Plan, and any requested tailoring specified in the enclosed Compliance Matrix.


� Individuals accepting the risk associated with the tailoring.


� The Software Engineering Process Group representative from the Research Directorate.


� Head, Research Directorate.


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


�Mission Directorate Choices:  Aeronautics Research, NASA Office of Mission Assurance (OSMA), Other/Mission Support Office, Science.
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The electronic version is the official approved document.
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