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1. Introduction

1.1. Purpose

The purpose of this document is to provide a Class D Software Management Plan (SMP) for the non-safety-critical <software project name and/or acronym> that is in compliance with LPR 7150.2, LaRC Software Engineering Requirements and LMS-CP-7150.5, Class D Software requirements.
Note: If the software activities are part of a larger/parent project, content requirements in this SMP can be fulfilled by the parent project documentation if the required content is fully addressed.  Additionally, as long as the required content is addressed, parts of the SMP can be rolled out as separate documents (e.g., the Configuration Management Plan).

The major goals for this Software Management Plan are:

(1)
To describe what products and services will be delivered as part of the <software project name and/or acronym> project.

(2)
To define who is responsible for producing the products, what are the project stakeholders’ responsibilities, and how their involvement will be monitored.

(3)
To describe the schedule for completing the effort.

(4)
To specify the estimated resources needed (cost and/or effort) to produce the software, as a function of time.

(5)
To describe how and where the work will be carried out. 
(6)
To reach a mutual understanding and agreement with <Project, and Principle Investigator/customer/funder> and other stakeholders on items (1) through (5).

(7)
To specify the integration and delivery processes, and the acceptance/success criteria.

(8)
To establish confidence that the work has been rationally thought through, that the plan is credible, and that there will be processes to detect and react to project success threats early.

Uses the paragraph above as is, or modify to conform to project-specific information about the purpose of this plan.

1.2. Scope

This plan applies to the <software project name and/or acronym> non-safety-critical Class D software development, maintenance, operations, retirement, management, acquisition, assurance activities and services that are performed, created, and acquired by or for Langley (hereafter referred to as the project). [SWE-001] [NPR 7150.2A:P.2.1]  This includes new software development and modifications to existing software. This plan applies to both the software products and the associated data. This plan complies with the pretailored requirements from NASA-STD-8739.8, Software Assurance Standard for Class D; and Appendix A1, Software Management Plan and Appendix A2, Software Configuration Management Plan of LMS-CP-7150.5 Class D Software. [SWE-022] [SWE-102] [SWE-013] [SWE-103.c]  
Add appropriate project unique information. (E.g., The scope of this SMP covers the activities associated with any design, programming, implementation, testing and documentation of the XYZ Facility, Data Acquisition System upgrade and replacement.)
1.3. SMP Change Authority/Responsibility 
This SMP will be reviewed every <give frequency of maintenance of plan> by the Technical Lead/ Software Manager to determine if updates are necessary. [SWE-014]  A recurring appointment is put into Technical Lead/ Software Manager Outlook calendar for this review.
2. Applicable Documents
	LPR 7150.2
	LaRC Software Engineering Requirements

	LMS-CP-7150-5
	Class D Software


3. Customer Agreement  

If any of the subsections in Section 3 are covered in an external customer agreement document (i.e., an Intercenter Task Agreement), then simply reference that document in the appropriate subsection.  

The primary customer point of contact (POC) for this project is <customer name>. This section describes the <software project name and/or acronym> team understanding of the products and services to be developed. The purpose of this section is to negotiate and document mutual understanding of the requirements with the customer. The customer’s signature (or Date Approved) on the Compliance Matrix signature page indicates agreement with this section.
3.1. Customer Goals 
List the customer’s primary goals for this software activity. Essentially this amounts to a very high-level statement of the major requirements, probably no more than one or two paragraphs or a bulleted list. Also, list any special results/secondary objectives that the customer wants to accomplish (e.g. rapid turnaround, new architecture, special COTS requirements, experiments, etc.) through the project activities. [SWE-049] [SWE-050] [SWE-109.a]
3.2. Customer Requirements

The Customer works in collaboration with the Technical Lead to reference (preferred) or list the high-level requirements needed to achieve the above stated goals, and include any customer-specified standards or interface control documents (ICDs) with which the software system must comply. Make sure that the requirements meet the needs of the customer. 
a. The Customer Requirements for <project acronym> are documented in: <name of document>. [SWE-109.b.1] [SWE-049] [SWE-050]   
b. The following lists any additional customer requested user documentation to support operations and maintenance: <e.g., Software User’s Manual, Software Maintenance Manual>. [SWE-077]  
c. Customer involvement requirements < that may include such items as documentation releases and reviews; specify the need for participation in project team meetings, technical reviews, and change control boards; for providing direction, and providing witness to acceptance tests; or have other forms of direct interaction, such as attend regular status meetings, participation in working groups, input and analyst support in software test. Those that affect the schedule will be reflected in the schedule>. [SWE-016] [SWE-018] [SWE-037]
d. Optional: Assumptions, Dependencies and Constraints to Consider
(Review the following questions and determine if any of them apply and need to be documented.) 
-  What items must the customer provide? (dependency)

-  What customer provided items must be delivered on time? (assumption)

-  What 'project documentation' must the project be given access to?  Does that access require special handling (due to date rights restrictions), accounts on data management systems (ICE, NX, SharePoint), or clearances?(dependency)

-  What items and services are to be delivered by external contractors? (dependency)

-  What system configuration must be available for the project (including requirements to modify hardware or integrate hardware)? (Constraint)

-  What are the math model limitations for the simulation? (Constraint.)
4. Project Organization  

4.1. Organizational Structure and Interfaces 
The Organizational Structure is determined by the relationship between the requesting organization, the line management, the Technical Lead /Software Manager, and the support contractors. The following diagram is provided as an example and should be modified as appropriate to fit the project. Adjustments must be made for multiple requesting organizations, multiple contractors and/or multiple development teams etc. Fill in the appropriate names and change the text to black. Delete items that do not apply to this project. 











[SWE-102.a] [SWE-103.a]   
	 Diagram of the Organizational Structure of the Software Project

	
[image: image1]



4.2. Key Roles and Responsibilities Table 
A list of common stakeholders, contact information, and their typical project responsibilities is found in the table below. Modify the table as appropriate to reflect the current project information. Some or all of this information may be documented in other places (such as Task Orders, Staffing Plan, or Performance Plans and does not need to be repeated here; but should be referenced. The table below defines the stakeholder’s contact information, roles, and responsibilities in this project. According to CMMI® for Development, Version 1.3 a stakeholder is “a group or individual that is affected by or is in some way accountable for the outcome of an undertaking”. Stakeholders may include project members, suppliers, customers, end users, and others. An alternate format for the below Stakeholders Roles and Responsibilities Table is given at http://sw-eng.larc.nasa.gov/process/docslistnew.cfm 
















[SWE-102.a] [SWE-103.a] [SWE-103.b] 
	Role
	Stakeholders & Contact Info.
	Responsibilities

	<Principle Investigator / Customer / User> POC
	Name:  <Name(s) and contact information>

Organization:  <Principle Investigator / Customer’s Organization>
	· Is the Point of Contact (POC) and subject matter expert on the customer needs.

· Work with the Technical Lead to complete Section 3 of the SMP.

· Signature (or Date Approved), on the signature page of the Compliance Matrix attached to this SMP, indicates agreement with its content and commitment to <Principle Investigator / Customer / User> responsibilities.

· Provides funding for project to operate.
· Provide project status to higher level management.

· Participate in technical exchange meetings, reviews, and acceptance of the product/data.

	Sponsoring

Program
	Name:  <Name and contact information>

Organization: <Organization>/
<Branch>
	· Manage the program. 
· Flow down the needs and requirements of the Program to individual Projects in order to complete the overall program objectives and meet success criteria.

· Provides funding and approval authority for projects to operate.

	Sponsoring Project 
	Name: <Name & contact info> 

Organization: <Organization>/ <Branch>
	· Flow down the Project requirements and success criteria to individual units.
· Manage the Project in order to complete the overall Project requirements and meet the success criteria. 

	Sponsoring Product Unit 
	Name:  <Name and contact information>

Organization: <Org.>/<Branch>
	· Flow down the individual unit requirements and success criteria to software project where they are implemented.
· Manage the unit in order to complete the overall requirements and objectives assigned, and meet the specified success criteria. 

	Partner
	Name:  <Name and contact info>

Organization: <Gov. Org, University, or Industry Partner>
	· Responsible for complicating the requirements documented in the <software project name and/or acronym>  Memorandum of Agreement that includes:
(1) The technical requirements to be performed and 
(2) The LMS-CP-7150.5, Class D Software requirements delegated to the partner.

	Research Directorate Head Technical Authority
	Name:  <RD Directorate Head Name and contact information >

Organization: RD
	· The Research Directorate Head is Technical Authority for the directorate and is responsible for approval/disapproval of tailoring and waivers against LMS-CP-7150-5, Class D Software that are documented in the Compliance Matrix attached to this SPM. (See LPR7150.2, Section 2 for more detail list of Technical Authority responsibilities.)

	Branch Head or Designee
	Name:  <Name and contact information>

Organization: Research Directorate(RD)/<Branch>
	· Negotiates with <Principle Investigator/Customer/User> concerning civil servants and contractor’s availability, rough schedule, and funds.

· Approves Branch personal assignments and roles and responsibilities.
· Approves the SMP, the Compliance Matrix, and requests for tailoring/waivers. 
· Ensures all necessary resources (people or material) are provided for the project.
· Ensures project compliance with LPR 7150.2 and LMS-CP-7150-5.

	Technical Lead/Software Manager
	Name:  <Name and contact information>

Organization: Research Directorate(RD)/<Branch>
	· <Optional: Skills and Qualifications or Required Training for the Technical Lead. See Key immediately following this table>

· Performs make vs. buy analysis.
· Work with the customer to help develop customer requirements and oversee the development of derived software requirements.

· Responsible for the planning, development, coordinating, integrating, testing, and delivering of software products, data, and services in order to meet specified requirements.
· Execute sound software management and engineering practices.

· Manages the day-to-day operations of the entire software project. 
· Guide implementation and identify and coordinate lower-level schedule events. 

· Monitor overall software milestones and resource needs. 

· Facilitates software peer reviews of software products. 

· Monitors contractor deliverables and performance against the contract (if applicable).
· Provide project status to appropriate stakeholders.

· Makes sure the project is in compliance with LMS Procedures, the project Compliance Matrix, and established project plans and processes.
· Monitor software test and integration aspects of the project.

	Software Assurance Classification & Safety Criticality Assessment
Lead
	Name:  <Name and contact information>
Organization: Safety & Mission Assurance Office /Mission Assurance Branch (MAB)
	· Performed an independent Software Assurance Classification Assessment of each system and subsystem containing software according to LMS-CP-4754, Software Assurance (SA) for Development and Acquisition. [SWE-132]
· In conjunction with the project determined that the software is not safety critical in accordance with LMS-CP-4754. [SWE-133] 

	Contracting Officer (if applicable)
	Name:  <Name and contact information>

Organization: <Org.>/ <Branch>
	· Responsible for putting the appropriate constructional agreement in place to support the project.
· Monitors Contract performance and funding.

	Contract Lead POC (if applicable)
	Name:  <Name and contact information>
Contract: <Contract Name>
	· <Optional: Skills and Qualifications or Required Training for the Contract Lead. See Key immediately following this table>

· Responsible for the planning, development, coordinating, integrating, testing, and delivering of software products, data, and services required under the contractual agreement.

· Makes sure that LMS-CP-7150.5, Class D Software requirements delegated to the contractor in the contractual agreement are met.
· Monitor overall software milestones and negotiate changes.

	SW Development Engineers X [SWE-102.e]
	Name:  <Name and contact information>
Organization: <Organization>/ <Branch> or <Contract>
	· <Optional: Skills and Qualifications or Required Training for each developer. See Key immediately following this table>
· Develop products defined in the below:  List of Software Activities, Products/Configuration Items, and Associated Schedule 

	SW Development Engineers Y [SWE-102.e]
	Name:  <Name and contact information>
Organization: <Organization>/ <Branch> or <Contract>
	· <Optional: Skills and Qualifications or Required Training for each developer. See Key immediately following this table>

· Develop products defined in the below:  List of Software Activities, Products/Configuration Items, and Associated Schedule 

	Configuration Management (CM) Lead 
	Name:  <Name and contact information>
Organization: <Organization>/ <Branch> or <Contract>
	· <Optional: Skills and Qualifications or Required Training for the CM Lead. See Key immediately following this table>

· Plan, oversee, and perform, software configuration management activities contained in this SMP, Section 15 Configuration Management. [SWE-079][SWE-103b]
· Audit products that are delivered to make sure the proper configurations are delivered. 

	Software Test Lead
	Name:  <Name and contact information>

Organization: <Directorate>/ <Branch> or <Company>
	· <Optional: Skills and Qualifications or Required Training for the Test Lead. See Key immediately following this table>

· Plan and lead software test activities (including integration)

· Coordinate software test activities across the software team / project personnel

	Hardware Lead (if applicable)
	Name:  <Name and contact information>

Organization: <Organization>/ <Branch>
	· <Optional: Skills and Qualifications or Required Training for the Hardware Lead. See Key immediately following this table>

· Makes sure that the requirements are met as specified & negotiate changes.


Key: Skills and Qualifications or Required Training: (Update the list below to reflect project-specific training requirements)
	OOA:       Experience in object-oriented analysis (OOA)

OOD:       Experience in object-oriented design (OOD)

OOP:       Experience in object-oriented programming (OOP)

D&D:       Design and Development of large-scale simulation hardware systems
Doc:          Experience writing and documenting simulation software and hardware

PMC:        Experience, skills, & knowledge in Project Monitoring and Control 
                   processes

PP:            Experience, skills, and knowledge in Project Planning Processes

CM:
    Experience, skills and knowledge of CM processes and CM tools
                   < name tool, e.g. ClearCase>
REQM:     Experience, skills and knowledge of Requirements Management  

                   processes and CM tools < name tool, e.g. ClearCase>
	OPS:          Experience, skills, knowledge, and ability to operate 
                   and /or maintain large-scale simulator hardware systems

TRICK:     Experience integrating models into new frameworks such as <e.g.,                                             

                    Trick or MAVERIC  simulation environments>
Monte:        Experience running Monte Carlo dispersion analysis

MATLAB:  Experience in Matlab/Simulink 

SPACE:      Knowledge in space flight dynamics, space vehicles&orbital mechanics

Open GL:   Knowledge in Open Graphics Library, OpenFlight

HTML:       Experience developing HMTL pages

HLA:           Experience with High Level Architecture

DAVE-ML: Experience with the DAVE-ML programming language


5. Software Classification and Safety criticality 

5.1. Determine Software Classification and Safety Criticality
If the project is developing  multiple software items with different classes, select all classes that apply.  Identify the software items associated with each class. In this section, you can replace an empty checkbox with a checked box by selecting the checkbox and typing Ctrl+Alt+x.
Software Class: [CP-7150.5 A1.b] [SWE-102.b] [SWE-020]   
This project software classification(s) is recorded below (as per the definitions of software Classes contained in LPR-7150.2, LaRC Software Engineering Requirements).
( Class D     Software:  < Software Product Name >
(  Class E     Software:  < Software Product Name >
Safety-Critical Software: [CP-7150.5 A1.b] [SWE-102.b] [SWE-133]   
( Yes

( No

5.2. Changes in Software Classification or Safety Critically
· If a system or subsystem evolves to a higher software classification than Class D, the project will revisit LPR 7150.2 to complete Sections 1.2 and 1.3; this procedure no longer applies. [CP-7150.5 Step5.c.] [SWE-021] [SWE-132]
· If at any time the project is determined to have safety-critical software, revisit LPR 7150.2 to complete Sections 1.2 and 1.3; this procedure does not apply to the safety-critical software. [CP-7150.5 Step5.d.] [SWE-023] [SWE-133]
6. Compliance Matrix 
a. The completed Compliance Matrix is included as Section 18 to this SMP. This Compliance Matrix is used to document compliance with LPR 7150.2 and LMS-CP-7150.5. [SWE-102.c] [SWE-125]
b. For those requirements delegated to other parties (e.g., other Centers, agencies, grantees, or partners) or accomplished by contract vehicles, the responsible party that is delegated the requirement is documented in the Compliance Matrix. [SWE-125] 
c. As specified in LPR 7150.2, Section 1.4, for requirements delegated to other noncontract parties the project has put in place a <project acronym> Memorandum of Agreement  that includes:. [SWE-125]
c. The technical requirements to be performed and 

c. The LMS-CP-7150.5, Class D Software requirements to be performed.
d. Currently this plan adheres to LPR 7150.2 and LMS-CP-7150-5 with no tailoring. If tailoring requests should arise, they will be documented in the Compliance Matrix; and submitted for approval according to LPR 7150.2, Section 2. [SWE-102.c] [SWE-125] [SWE-128]  
e. Only requirements from Appendix A1 through A6 of LMS-CP-7150.5 marked with an asterisk “*” may be denoted as “NA” in the Compliance Matrix. The project will clearly note “Not Applicable” document content requirements as “NA” in both the document and the project’s Compliance Matrix; only those requirements marked with an asterisk  “*” in Appendix A1 through A6 of LMS-CP-7150.5 may be denoted as “NA” without required approval via LPR 7150.2. The omission or modification of document content requirements without an asterisk does require approval following LPR 7150.2, Section 2, Tailoring and Waivers. For the benefit of reviewers, the project should document a short justification for each NA. [HQ OCE]   
7. Engineering environment 

(The Technical Lead reviews the <RD Standard Development Environment Document> located on the <RD website> and assess its applicability to the project. The <RD Standard Development Environment Document> identifies the methods, tools and techniques applicable to RD software development projects.  Any unique, project-specific environment requirements shall be documented in this section of the SMP (i.e., if other methods, tools and techniques are going to be used by the project, they should be documented in section.)  Examples follow. Software, hardware, and facilities necessary to develop the software products and, as applicable, those items necessary to operate and maintain the software products. This may include computing platform, operating system, libraries (Linear Algebra Package (LAPACK)), equipment (logic analyzer, emulators), standards (Unified Modeling Language Version 2.3, ISO/IEC 14882: Programming Language-C++), procedures (use of software development folders to maintain current development progress), and tools (complier, debuggers, static analyzers).
The information contained in this table reflects project-specific environment requirements that are not contained in the <RD Standard Development Environment Document>, or are present and require modification. [SWE-102.d] [SWE-103.f]   
	Name
	Version Description

	
	

	
	


8. WBS, Schedule, Effort, and Cost 
8.1. List of SW Activities, Products/CIs, and Associated Schedule
List the life cycle activities and the products/CIs to be delivered for each (e.g., software, hardware, licenses, documentation, etc.)  List the estimated effort, and the medium and method of delivery for all products listed. The following table is provided as an example and should be modified as appropriate to fit the project specifics. Alternately, a Microsoft Project schedule could also be used instead of the table below to house the same information.
Description of Content in Table Below:
a. There is an activity in the table for completion of each life-cycle phase of the project. [SWE-102.q] [SWE-019] 
b. The activities are listed in the first column of the table in bold. [SWE-102.e] [SWE-036]    For more information on software phases and development approaches (e.g., waterfall, spiral, agile) see Guidance on Selecting Life Cycle and Development Approach at http://sw-eng.larc.nasa.gov/process/docslistnew.cfm .  
c. Each activity also lists [in brackets] the associated required steps form LMS-CP7150.5, Section 1 (i.e., Steps 1 through 11). 
d. The list of products/Configuration Items (CI) and services is indented in the first column of the below table and are not bold). [SWE-102.e] [SWE-081] 
e. Unless otherwise stated, all product/CI deliverables will be delivered via electronic transfer. Text documents will be in Microsoft Word <Version X>; Source Code will be in C++ <list other delivery mediums>.[SWE-103.h]
f. Unless otherwise stated, there will be at least one Joint Review of Technical Product/ CI (see Section 9.2.b) with stakeholders <1 week> prior to the delivery specified in the schedule; identified defects/issues will be tracked until they are resolved and checked/tested prior to delivery (exception: test results).[SWE-018] [SWE-028] [SWE-037] [SWE-102.o]  [SWE-103.h]
g. The schedule is provided in the second column in the table below and is relative to the start date. [SWE-016] [SWE-102.e] [SWE-102.0] 
h. Shown on the schedule is <#> additional weeks reserved for customer requested user documentation to support operations and maintenance. [SWE-077] 
i. The Schedule below has been coordinated with the overall parent Project schedule. Changes in the parent Projects schedule will have to be reflected in the schedule below. [SWE-016]
j. This schedule, once approved in the SMP, will be maintained as a separate document for ease of version control. [SWE-016]
k. The estimated effort is given in the third column in either Full Time Equivalent (FTE) for civil servants and Work Year Equivalent (WYE) for contractors or partners.
Table 8.1: List of SW Activities, Products/CIs, Schedule, Effort, and Destination [SWE-016] [SWE-037] [SWE-102.e] [SWE-102.r] [SWE-103] [SWE-103.h]     
	Project Activities 

With Associated Products/CIs Under each Activity
	Scheduled Delivery
	Estimated Effort
	Delivery
Destination

	Perform Startup Activities

[LMS-CP7150.5, Step 1,2& draft3]
	
	
	

	User / Customer Requirements[SWE-049]
	3 weeks after start
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Requirements

	Requirements Analysis 
	3 weeks after customer requirements complete
	<# FTE,
WYE>
	

	Draft Software Management Plan 
	3 weeks after customer requirements complete
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Plans

	Task Order/contractual agreement (if applicable) 
	7 weeks after customer requirements complete
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Task Order

	Perform Project Planning

[LMS-CP7150.5, Step 3&4]
	
	
	

	Software Management Plan (SMP) including Configuration Management Plan and Compliance Matrix
	6 weeks after completion of the customer requirements are complete
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Plans

	Schedule for technical reviews with stakeholders 
	3 weeks after customer requirements complete
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Reviews

	Execute plans and manage software activities[LMS-CP7150.5, Step 5]
	
	
	

	Project Schedule & Status Reports
	Every 2 weeks after start
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Reviews

	Joint Progress Reviews with Technical Lead, contractors, and customer POC
	Every month after start
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Reviews
In addition to the electronic transfer, hard copies of the progress report will be delivered at the meeting.

	Results of  technical reviews with stakeholders
	Within 5 working days of the review end
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Reviews

	Develop Software Requirements 
[LMS-CP7150.5, Step 6&7]
	
	
	

	Software Requirement Specification[SWE-049]
	6 weeks after completion of the customer requirements are complete
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Requirements

	Develop Software Design

[LMS-CP7150.5, Step 8]
	
	
	

	Software Design Description [SWE-057]
	3 weeks after Software Requirements Specification complete
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Design

	Develop Software

[LMS-CP7150.5, Step 10]
	
	
	

	Code[SWE-060]
	9 weeks after Software Design Description complete
	<# FTE,
WYE>
	Email from <List sender>  to <list receivers>  and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Code

	Perform Software Testing

[LMS-CP7150.5, Step 6, 9, &10]
	
	
	

	Test Plan & Traceability Matrix [SWE-072]
	3 weeks after Software Requirements Specification complete
	<# FTE,
WYE>
	Email from <list sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Testing

	Test Plan Results (including integration on customers system)
	3 weeks after Code complete
	<# FTE,
WYE>
	“

	Customer evaluation period and Results
	For 2 weeks after Test Plan Results delivered
	<# FTE,
WYE>
	Email from <list sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Testings

	Acceptance Test: Run complete Tests Plan on customers system with <witnesses>
	1 week after Customer evaluation period complete
	<# FTE,
WYE>
	<Customer POC/Principle investigator/user, Technical Lead, Contractor Lead POC> are all present at this test

	Acceptance Tests Results 
	1 week after Customer evaluation is complete
	<# FTE,
WYE>
	Email from <list sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Testing

	Delivered Completed Code, Data, & Documentation

[LMS-CP7150.5, Step 11]
	
	
	

	Source Code 
	Same week Acceptance Test Results delivered
	<# FTE,
WYE>
	Email from <list sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Code

	Customer requested documentation: [SWE-072 <documentation to support operations and maintenance> 
	6 weeks after Software Requirements Specification complete
	<# FTE,

WYE>
	“

	Software Version Description
	Same week  Acceptance Test Results delivered
	<# FTE,
WYE>
	“

	Operations
	
	
	

	Each Experiment Run, Provide: Real-time Support, Results, Data, and Analysis
	The week after Acceptance Test Results are delivered and weekly thereafter  for <#> weeks
	Not to exceed <#> WYE hours and <#> FTE hours
	Email from <list sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Ops

	Perform Maintenance
	
	Not to exceed <#> WYE hours
	

	Change Requests (CR)
	First come first served unless priority 1 is assigned to the request
	
	Email from <list sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>/Maintenance

	Training and maintenance services (bug fixes); includes electronic transfer of modified code and notification of fixes.
	As needed
	
	Email from <list sender>  to <list receivers> and Configuration Managed  on XYZ_computer/ Class_D_Projects/ <software project acronym>

Electronic transfer of modified code and notification of fix.


8.2. Estimate of Total Effort and Special Cost 
a. Based on the above table, the activities listed in this plan, <and using the “Wide-Band-Delphi Estimation Process at:    http://sw-eng.larc.nasa.gov/process/docslistnew.cfm#exref > the following is the estimate of total effort from start through maintenance : <#> FTE Civil Servants, <#> FTE <Principle Investigator / Customer / User> POC, <#> WYE Contractor, and <#> Partner.  [SWE-015] 
b. There are no special costs (e.g., travel, hardware, new license for Configuration Management tool). [SWE-015]
9. Contractor management

9.1. Make-Versus-Buy Decision
There is no known software that is available “off-the-shelf” for this application.  A search of the internet for a software package produced no results.  Based on the non-existence of any “off-the-shelf” software, it is necessary to develop the software. [SWE-033] [SWE-102.e] 
9.2.  Acquisition Planning Decisions & Reviews to Gain Insight 
The Task Order will be in place with the local task order <Contractor X> within <7 weeks> after the Customer Requirements have been documented. [SWE-038]  
a. Monthly Joint Progress Reviews with Technical Lead, Contractor Lead POC < other software developers, contractors, and Customer POC> will be conducted to gain insight on the projects progress and processes. All stakeholders will put their status into the XYZ_computer/ Class_D_Projects/ <software project acronym>/ Review/Month folder for that month at least <x> days prior to the joint review.   [SWE-024] [SWE-102.h] [SWE-102.i]  [SWE-018] [SWE-038] [SWE-039] [SWE-102.h]  [SWE-102.o]  [SWE-102.j]
1. At a minimum, the following information shall be included in the Joint Review Agendas sent out by the Technical Lead: technical activities and results/accomplishments since last meeting compared to planned; cost, staffing, and activity performance compared against the plans specified in the SMP; number and status (open or closed) of action items, issues, and defects (action items, issues, and defects are track until resolution);  schedule performance (products/CIs that are on schedule and those that are behind schedule and problems encountered); requested changes to the contractor or NASA SMP or schedule; results of inspections held since last month’s review; (optional: updated Risk List; see example at http://sw-eng.larc.nasa.gov/process/docslistnew.cfm ). [SWE-018] [SWE-024] [SWE-038] [SWE-039] [SWE-044] [SWE-046] [SWE-102.h] [SWE-102.v] (Optional:  also see example Project Measures Table at the same URL.) [SWE-044]  
2. At a minimum the following shall be included in the Joint Review Minutes: agenda; attendees and associated organization; date of review; product(s) reviewed; action items, issues(results and performance of software activities not match planned), and defects and their respective status and person assigned; summary of status of technical, cost and staffing updates; updated schedule showing planned performance verses actual dates of milestones and deliverables, status of products, approved changes to the plans, (optional: a copy of the Risk List and Measures Table), and any other  results of  monthly reviews. [SWE-014] [SWE-024] [SWE-038] [SWE-039] [SWE-102.h]
b. Joint Reviews of Technical Products/CIs with stakeholders will be conducted <as Formal Inspections using the Peer Review Toolkit and instructions at http://sw-eng.larc.nasa.gov/process/docslistnew.cfm#exref. [SWE-038] The recorder will be the Technical Lead and the moderator role will be provided by someone other than the product author.  Completed Formal Inspection records will be retained <give location e.g., in the Formal Inspection file> for a minimum of <18> months after software project completion. [SWE-028]  [SWE-030] [SWE-038] [SWE-039] [SWE-102.h] [SWE-018] [SWE-102.i] [SWE-102.j]  
10. SOFTWARE ACCEPTANCE CRITERIA
The following documents the Acceptance Criteria and activities that will be used to confirm that the software fulfills its intended use (and any necessary conditions under which the acceptance criteria must be met). [SWE-029][SWE-034][SWE-102.i] [SWE-102.j]  The acceptance criteria (e.g., "When will the customer accept the product?") and conditions may be documented in this plan, the Software Test Plan and/or in the contractual agreement. Examples of necessary conditions are operating under maximum loads such as maximum number of simultaneous users or peak bandwidth capacity; and operational modes such as startup, operations, shutdown, and maintenance. The following is a suggested example for acceptance criteria and conditions.

a. Complete a review of the Software Test Plan to ensure: [SWE-028] 
1. It is up to date with the latest version of the Software Requirements Specification, 
2. That the plan contains the necessary and sufficient tests to make sure that the product fulfills all requirements in the Software Requirements Specification (and, if applicable, all requirements in the contractual agreement), and

3. That the plan covers tests and analysis to make sure that the software’s actual output meets the expected output for execution under 1) minimum load/usage, 2) normal load/usage, and 3) maximum load/usage.
4. Results of this review are recorded in the test report. [SWE-030]
b. Make sure that a review of the final versions of all the documents has been performed to ensure that they are complete, spell checked, up to date, and accurate. [SWE-028] [SWE-030]
c. The Customer witnesses the source code compile on the target computer with no syntax and no logical errors. [SWE-085]
d. The Customer witnesses the software tests documented in the Software Test Plan when it is executed on the target computer. [SWE-031] [SWE-066] 
e. All identified defects will be documented in the test matrix and personnel will be assigned to: [SWE-031] [SWE-069]
1. Correct each defect and test each correction,
2. Update the Software Test Plan to include any new tests that were created to test the corrections, and

3. When complete, record the completion in the test matrix along with the version of the software and if changed, the version of the Software Test Plan.

f. The customer will witness the final testing which consist of re-executing the Software Test Plan on the target computer to make sure that all identified defects have been shown to be corrected and that no new errors have been introduced by the corrections. [SWE-031] [SWE-066]
g. The Customer performs “hands-on” testing by exercising the software as users for a period of <X working days> with zero defects or all identified defects reported have been fixed and the Software Test Plan is run for the customer again resulting in no defects. [SWE-031]
h. Upon satisfactory completion of the above Acceptance Criteria, the Customer signs off on the test results or generates an acceptance e-mail that will serve as the record software acceptance. [SWE-031]
11. REVIEWS

Reviews are covered in the ‘Acquisition Planning Decisions & Reviews to Gain Insight’ section above. If the software project does not include a contractual agreement then move that section to this section an make appropriate modifications.
12. APPROVALS

If applicable, any additional approval required by such means as regulations, required certifications, proprietary, usage, ownership, warranty, and licensing rights. [SWE-102.n]
13. SMP Tracking

The original SMP schedule and updates to the schedule to track actual activities, milestones, and deliverables (as reported in the monthly reviews) are version controlled on XYZ_computer/ Class_D_Projects/ <software project acronym>/Joint_Review_Minutes. Also, issues (results and performance of software activities that do not match those planned), and defects and their respective status and person assigned are all tracked in the monthly review minutes. [SWE-024] [SWE-102.o] [SWE-103.g] 
14. SOFTWARE DEVELOPMENT LIFE-CYCLE PHASES

The life-cycle phases of the project are <listed as activities in the first column of the table in the Section ‘8.1 List of SW Activities, Products/CIs, and Associated Schedule’.> [SWE-019] [SWE-102.q]
15. Configuration Management (CM)
Include here or provide the reference (e.g., LaRC Data Acquisition System Software Configuration Management Plan) to the Software CM Plan that complies with LMS-CP-7150.5, Appendix A2: Software Configuration Management Plan. As is, this SMP along with the following items does comply with A2 and A1.f Requirements Management. [SWE-102.r] [SWE-103] [SWE-103.d]
a. The project will identify and record all software configuration items in the table in Section 8.1 of this SMP. [SWE-081]
<Alternately, the configuration items may be identified in a CM tool in which case the CM tools used are identified in section 7. Engineering Environment.> [SWE-103.f]
b. The CM Lead is notified of all products ready for transfer/delivery.  [SWE-103.h] [SWE-079]
c. The Technical Lead is responsible for approving all products/CIs prior to transfer/delivery. [SWE-079] [SWE-103.h]
d. Product deliverables are kept under version control by the author until ready for delivery. [SWE-081]
e. After the Technical Lead approves, the product/CI is provided to the CM Lead that puts the product under formal Configuration Management in the directory  <XYZ_computer/ Class_D_Projects/ software project acronym/ product name> and sends an email notification of the delivery to the receivers specified in Section 8.1 .[SWE-081] [SWE-085] [SWE-103.h]
f. After a product is put under formal CM, a change request must be submitted and accepted by the CM Lead, the Technical Lead <and name others such as customer> in order to change the product. [SWE-080]
g. All Change Requests are sent via email to the CM Lead who is responsible for tracking them to closure; they must contain the following information: [SWE-079] [SWE-080]
1. Identification of the software item. 

2. Description of problem or change requested and rationale. 

3. Originator of Software Change Request. The originator may want to include an assessment of priority (highest is 1, lowest is 3).  
4. Date change request submitted. 

h. The CM Lead (or designee) analyses the proposed change request to determine what the change entails and the impact of the change.  [SWE-080]
i. The Technical Lead dispositions each change request. [SWE-079]
j. The CM Lead will track the status of change requests <e.g., submitted, open/approval, closed/disapproval, under implementation and test, and test complete and product was delivered>. [SWE-079]
k. The CM Lead will schedule the changes on a priority and first come basis and will work with the Technical Lead to assign a developer to each approved change. [SWE-079]
l. When changes and testing are complete the developer will notify the CM Lead, record the completion in the test matrix along with the version of the software, and if changed the version of the Software Test Plan. [SWE-079]
m. The customer will witness the final testing which consists of re-executing the Software Test Plan on the target computer to validate that all identified changes have been shown to be corrected and that no new errors have been introduced. [SWE-079]
n. The project will use the LaRC backup ACES contract to perform nightly backups on all project computers. [SWE-085] [SWE-103.h]  
o. Changes to the requirements. The following describes the process used to evaluate and approve requirements changes. [SWE-053] [SWE-102.g] 
1. The team member most knowable of the product to which the Change Request refers and the CM Lead (or designee) analyses the proposed change request to determine what the change entails and the impact of the change. 
2. The Technical Lead, the CM Lead, and the <Principle Investigator / Customer / User> POC will review the analyses to determine if the team has the capability of providing the requested changes within the allotted resources and schedule. 
3. The final Change Request approval authority is the Technical Lead.  
4. The CM Lead makes sure all approved changes are made and retains all change requests.

5. The CM Lead shall reference all approved Change Requests in the Change History table contained in the Software Requirements Specification, update the version number in the file name and footer, notify all stakeholders of the change and put the updated product under formal Configuration Management in the directory  <XYZ_computer/ Class_D_Projects/ software project acronym/ requirements>.[SWE-103.h]
16. Metrics

If part of the software products or services are being supplied under a contractual agreement, then Section 9.2.a.1 Monthly Joint Progress Reviews describes the measures that are collected monthly from the contractor; the measures are analyzed in the monthly meetings and recorded in the minutes. [SWE-102.v] [SWE-044]
17. Definitions and Acronyms
(Review and update table below to include any acronyms used in this SMP.)
	CC
	Configuration Control

	CCB
	Configuration Control Board

	CM
	Configuration Management

	OOA
	Object Oriented Analysis

	OOD
	Object Oriented Design

	OOP
	Object Oriented Programming

	RD
	Research Directorate

	SEPG
	Software Engineering Process Group

	SMP
	Software Management Plan

	WBS 
	Work Breakdown Structure


18. 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.

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. 

Name of Project:
< software project name and acronym>

Date Approval Requested:
<mm/dd/yyyy>
            [SWE-125] [SWE-102.c]
	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
	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 
	All
	< project acronym>
	
	
	

	
	
	
	
	
	
	

	2
	Acquisition preparation
	All
	< project acronym>
	
	
	

	
	
	
	
	
	
	

	3
	Develop software plans
	All
	< project acronym>
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	4
	Review Software Management Plan (SMP) and  Compliance Matrix 
	All
	Approving officials as specified in this step for all SMPs and Compliance Matrices 
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	5
	Execute plans and manage software activities
	All
	< project acronym>
	
	
	

	
	
	All
	< Partner X>
< Contractor Y>
	
	
	

	6
	Ensure requirements and  test documentation are maintained 
	All
	< project acronym>
< Partner X>
< Contractor Y>
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	7
	Develop Software Requirements Specification 
	All
	< project acronym>
	
	
	

	
	
	
	
	
	
	

	8
	Develop Software Design Description
	All
	< Partner X> for the products specified in the <MOU>
	
	
	

	
	
	All
	< Contract Y> for the products specified in the <Task Order> 
	
	
	

	
	
	
	
	
	
	

	9
	Develop Test Plans concurrently with Steps 7, 8, & 10
	All
	< Partner X> for the products specified in the <MOU> 
	
	
	

	
	
	All
	< Contractor Y> for the products specified in the <Task Order> 
	
	
	

	
	
	
	
	
	
	

	10
	Develop, verify, & validate code
	All
	< Partner X> for the products specified in the <MOU> 
	
	
	

	
	
	All
	< Contractor Y> for the products specified in the <Task Order> 
	
	
	

	
	
	
	
	
	
	

	11
	Deliver Software Products or Data 
	All
	< Partner X> for the products specified in the <MOU> 
	
	
	

	
	
	All
	< Contractor Y> for the products specified in the <Task Order> 
	
	
	

	
	
	
	
	
	
	


	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)
	All
	< project acronym>
	
	
	

	
	
	All except for item A1.b and A1.c which will reference this SMP
	< Partner X> for the products specified in the <MOU>
< Contractor Y> for the products specified in the <Task Order>
	Only reference this SMP instead of redefining this information in A1.b and A1.c.
	None
	The contractor and partner only reference this SMP in these sections because it is an intrinsic NASA function to define this information and MAB function to perform the independent checks of this information.

	A2
	Software Configuration Management Plan (will be included in the SMP)
	All
	< project acronym>
	
	
	

	
	
	All
	< Partner X> for the products specified in the <MOU>
	
	
	

	
	
	All
	< Contractor Y> for the products specified in the <Task Order>
	
	
	

	A3
	Software Test Plan
	All
	< Partner X> for the products specified in the <MOU>
	
	
	

	
	
	All
	< Contractor Y> for the products specified in the <Task Order>
	
	
	

	
	
	
	
	
	
	

	A4
	Software Requirements Specification
	All
	< project acronym>
	
	
	

	
	
	
	
	
	
	

	A5
	Software Design Description
	All
	< Partner X> for the products specified in the <MOU>
	
	
	

	
	
	All
	< Contract Y> for the products specified in the <Task Order>
	
	
	

	
	
	
	
	
	
	

	A6
	Software Version Description (SVD)
	All
	< Partner X> for the products specified in the <MOU>
	
	
	

	
	
	All
	< Contract Y> for the products specified in the <Task Order>
	
	
	


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








Technical Lead/


Software Manager





Sponsoring Program:


 <Name> 





NASA SW Development Engineers





Branch


<Name>





Principle Investigator/


Customer/User





Sponsoring Project : <Name> 








Sponsoring Product Unit: <Name> 








Contracting Officer 








Contract Lead POC





Contract SW Development Engineers


brief description of the scope and purpose of the project which may include statements (such as goals and objectives) from the Customer or Research Request.] Development Engineers





Research Directorate Head Technical Authority








Gov. Org., 


University, or Industry Partner: <Name>








Configuration Management Lead 








Mission Assurance Branch (MAB)





Hardware Lead





Test Lead 



































� Approval by the Software Manager/Technical Lead confirms that the project plans to complete all LMS-CP-7150.5 requirements and any requested tailoring specified in the Attached 1: 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.


� 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.” 


� 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).





