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Purpose of the Software Critical Design Review (SWCDR)
The purpose of the SWCDR is to baseline the final design and to determine whether the detailed design satisfies requirements and is ready to be implemented in code and tested.
Purpose of the IV&V SWCDR Template

The purpose of this template is to provide a standard outline and format for an IV&V SWCDR presentation.  This template is designed to provide standard sections that are used in all or most IV&V SWCDRs, as well as directions for content tailoring and guidance.  This template applies to the SWCDR for each IV&V Science Mission Directorate (SMD) Project. 

Context for the SWCDR
Before reaching the SWCDR phase, the IV&V Project may have the following items/actions completed or in place:

· Portfolio Based Risk Assessment (PBRA)
· Validated test design (test plans analysis should be completed/nearing completion, and there may be some/ongoing test cases) 
· Verified implementation (some/ongoing)
· IV&V coverage
· IV&V Project Execution Plan (IPEP)
· System Goals
· System Model
· Communication diagrams (at appropriate levels)
· Elaboration of behaviors (at various levels)
· Validated requirements (system, segment, element, component, and software levels)
· Verified architecture
· Verified software design (may be partially ongoing)
· Validated test design (test plans/analysis should be completed/nearing completion)

· Test cases (some/ongoing)

· Verified implementation (some/ongoing)
Additionally, the IV&V Project may be in a position to present any of the following:

· PBRA results
· Coverage provided
· Listing of system capabilities (desired/undesired behaviors/adverse conditions)
· Listing of services (provided/consumed)
· Work performed to date
· Goodness of product-related data/statements for work performed to date in capabilities/limitations
· Validated requirements 
· Architecture analysis
· Design analysis
· Implementation analysis
· Test design validation analysis
· High-level plan for any remaining IV&V efforts
· Risks
IV&V SWCDR Template Conventions

Three different “styles” of text are used in this template:

1. [Text included in square brackets]
This text represents specific information to be provided.  Examples are [Project name] for the name of the project, and [date] for the date of the presentation.  Where this text appears, insert the requested information between the brackets, and then delete the brackets.
2. {Italic text in braces}
This text is guiding or explanatory in nature.  It will include tailoring guidance and descriptions of the kinds of information to be included in each section.  Therefore, this text should not be included in the final presentation.
3. Normal Text

Text that appears normal is typically common among IV&V SWCDR presentations.  This is standard text that may be copied verbatim into the presentation, although it is suggested that it be tailored to fit each individual presentation.  It represents any text that does not fit into either of the above categories.

These conventions are implemented on the following template.

To open the template for modification, right-click the object, select “Presentation Object”, and then select “Open” from the submenu.  Once the presentation has opened in PowerPoint, the file can be edited and saved locally.  
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{Tailor this slide to fit the needs/requirements/template for the SWCDR.}





*









Agenda

		IV&V Overview

		IV&V Coverage

		IV&V Efforts to Date

		Goodness of Product

		Risks

		IV&V Plans/Activities

		Summary





{Tailor the Agenda as needed.}

*









IV&V Overview

		IV&V has been supporting [mission name] Project since [date]

		IV&V efforts are prioritized in terms of risk – specifically using IV&V Portfolio Based Risk Assessment (PBRA) process

		IV&V efforts strive to cover all safety and mission critical software given available resources

		IV&V analysis focused on answering the following questions:

		Does the software behave as intended?

		Does the software not behave as not intended?

		Does the software respond appropriately to/under adverse conditions?

		IV&V has established communication paths/contact with Project

		{Identify who the Project is interacting with – e.g., IVV POCs}





{Tailor bullets 1 and 5 as applicable.} 

*









IV&V Coverage



{Include a top level Use Case Diagram depicting coverage; any applicable lower level Use Case Diagrams may be used if/as necessary.  The diagram provided is merely an example and should be replaced accordingly.}

*









IV&V Efforts to Date

		Defined/documented IV&V approach (goals, analysis tasks/activities, etc.) in IV&V Project Execution Plan (IPEP)

		Developed System Reference Model (SRM) based on Operations Concept

		Specific modeling products completed include system goals, system model, and communication diagrams at [appropriate level]

		Validated [Project name] [System/Software] Requirements

		Analysis focused on ensuring that the requirements capture the “right behaviors” and are of high quality

		The right behaviors are those that adequately describe 

		What the system is supposed to do

		What the system is not supposed to do

		What the system is supposed to do under adverse conditions

		Verified Architecture/Performing Verify Architecture efforts currently

		Analysis focused on assessing that the proposed architecture satisfies the [behaviors in the SRM, and that it is a feasible solution] 

		{Add information about provision/consumption of services}







{Tailor all bullets to fit your Project’s characteristics/efforts completed.  The data for this section may need to span multiple slides.  It also may need to be shortened/abstracted to conform to presentation time/slide restrictions.}

*









IV&V Efforts to Date

		Verified Design

		Analyzed [Project artifacts] 

		Analysis focused on ensuring that the design adequately satisfies the architecture and validated requirements  

		An adequate design is determined by assessing it for completeness, correctness, consistency, ambiguity, and testability   

		Verified Interface Design

		Analyzed [Project artifacts] 

		Analysis focused on ensuring that the interface design satisfies the validated integration requirements.

		Analysis  verifies that each interface defines the services to be provided and/or consumed, the preconditions for invoking the interface, the post-conditions, and the invariants.

		Verified Requirements Implementation

		Analyzed [Project artifacts] 

		Analysis focused on ensuring that the source code is correct, complete, and maintainable; that the source code correctly implements the validated requirements, and that the source code and documentation (both embedded and stand-alone) are complete and provide an adequate reference for source code maintainability and upgrade













{Tailor all bullets to fit your Project’s characteristics/efforts completed.  The data for this section may need to span multiple slides.  It also may need to be shortened/abstracted to conform to presentation time/slide restrictions.}

*









IV&V Efforts to Date

		Verified Behavior Implementation

		Analyzed [Project artifacts] 

		Analysis focused on ascertaining actual system behavior in the implemented system against expected (or designed) behavior; this includes ensuring actions are being performed for the right reasons, and ensuring unexpected actions do not occur  

		Verified Interface Implementation

		Analyzed [Project artifacts] 

		Analysis focused on ensuring that the source code correctly implements the interface design; ensuring that the interface implementation conforms to the required level of design robustness and coupling; correctly implements interface preconditions, postconditions, and invariants, and provides required services across the interfaces

		Verified System-Software Safety Implementation

		Analyzed [Project artifacts] 

		Analysis focused on ensuring that the source code correctly implements the safety-related aspects of the mission  





















{Tailor all bullets to fit your Project’s characteristics/efforts completed.  The data for this section may need to span multiple slides.  It also may need to be shortened/abstracted to conform to presentation time/slide restrictions.}

*









IV&V Efforts to Date

		Verified Dependability Implementation

		Analyzed [Project artifacts] 

		Analysis focused on ensuring that the source code correctly implements the required level of dependability/behaviors necessary for availability, reliability, safety, and recoverability

		Validated Test Design

		Analyzed [Project artifacts] 

		Analysis focused on ensuring

		Scope of the test design, specifically to ensure that it covers behaviors identified in the SRM under nominal and adverse conditions and covers all of the validated requirements

		The test cases exercised the software sufficiently and within the operational context to verify that the system behaviors, requirements, and interfaces are properly implemented

		The test oracle(s) contain the correct inputs and expected outputs for the software behaviors, requirements, and interfaces they are designed to test

























{Tailor all bullets to fit your Project’s characteristics/efforts completed.  The data for this section may need to span multiple slides.  It also may need to be shortened/abstracted to conform to presentation time/slide restrictions.}

*









Goodness of Product – Capabilities/Limitations

		IV&V requirements validation efforts reveal that the [system/software] requirements adequately capture the right behaviors and are of high quality with some exceptions (as noted below)



Specific capabilities adequately addressed in the system requirements include

		{List capabilities at appropriate levels for this review}

		IV&V requirements validation efforts identified limitations associated with the system requirements, specifically



Missing requirements to capture the desired behavior of [XYZ]

Missing requirements to capture the desired/preventive behavior of [XYZ]

Inconsistent requirements pertaining to the desired behavior of [XYZ]

[TBD/TBP]

		Project has been made aware of these limitations and is currently reviewing/working them





{Tailor the data in this slide to reflect the analysis results from requirements validation efforts to date.  Ensure that the good things that the analysis uncovered are included as well as the limitation (not so good things).  At this point in the lifecycle there should be fewer requirements-related issues, and it is likely that this slide will be tailored to provide a message that the requirements have been validated and evidence demonstrates that the requirements are the right requirements, etc.  It will be necessary to take a close look at any limitations with regard to requirements at this point and ask if this is something that needs to be fixed before moving past SWCDR.  The data may need to span multiple slides depending on the relevant data/analysis results.}





*









Goodness of Product – Capabilities

System/software level requirements adequately address the system capabilities/behaviors depicted above, with some exceptions noted on following slide(s)  



{Include diagrams that depict the capabilities of the system/software – at the appropriate and applicable level(s) of abstraction – that requirements validation efforts have revealed and are captured in the requirements document(s).  Possible options include a top level Use Case Diagram at the system goals level, a Use Case Diagram at the system model level (including sub-threads), and/or lower level diagrams as necessary. The diagram provided is merely an example and should be replaced accordingly.}

*









Goodness of Product – Limitations







{Include applicable activity diagrams to graphically depict the limitations and to communicate the “so what” factor/importance to address these limitations.  At a minimum, include activity diagrams for all Severity 1 and Severity 2 issues and limitations that would prevent a recommendation to proceed to the next phase of the mission.  If no Severity 1 and/or 2 issues exist, provide applicable activity diagrams for a subset of Severity 3 issues as appropriate to communicate the “so what” factor; make sure this data is consistent with the data on the previous page.  The diagram provided is merely an example and should be replaced accordingly.}

*









Goodness of Product – Capabilities/Limitations

		IV&V architecture analysis efforts reveal that the proposed architecture satisfies the behaviors in the SRM and is a feasible solution with some exceptions, as noted below 



{Include information about provision/consumption of services}

		IV&V architecture analysis efforts identified limitations associated with the proposed architecture, specifically:



{Provide text describing what the limitations are}

		Project has been made aware of these limitations and is currently reviewing/working them





{Tailor the data in this slide to reflect the analysis results from requirements architecture analysis efforts to date.  Ensure that the good things that the analysis uncovered are included, as well as the limitations.  The data may need to span multiple slides depending on the relevant data/analysis results.}



*









Goodness of Product – Limitations

{Include applicable activity diagrams to graphically depict the limitations and to communicate the “so what” factor/importance to address limitations that are applicable for the verify architecture efforts.  At a minimum, include appropriate diagrams (e.g., communication diagrams) for all Severity 1 and Severity 2 issues and limitations that would prevent a recommendation to proceed to the next phase of the mission.  If no Severity 1 and/or 2 issues exist, provide appropriate diagrams for a subset of Severity 3 issues as appropriate to help communicate the “so what” factor; make sure this data is consistent with the data on the previous page.}





*









Goodness of Product – Capabilities/Limitations

		IV&V verify software design analysis efforts reveal that the design adequately satisfies the architecture and validated requirements with some exceptions, as noted below  

		IV&V verify software design analysis efforts identified limitations associated with the desired behavior of data compression, specifically:



Proposed design does not address data compression for the instruments

{List specific limitations accordingly}

		Project has been made aware of these limitations and is currently reviewing/working them





{Tailor this slide to reflect the analysis results from design analysis efforts to date.  Ensure that the good things that the analysis uncovered are included as well as the limitations.  As applicable, include data relevant to the verify interface design analysis activities.  The data may need to span multiple slides depending on the relevant data/analysis results.}

*









Goodness of Product – Limitations

{Include applicable activity diagrams to graphically depict the limitations and to communicate the “so what” factor/importance to address limitations that are applicable for the verify design efforts.  At a minimum, include appropriate diagrams (e.g., communication diagrams) for all Severity 1 and Severity 2 issues and limitations that would prevent a recommendation to proceed to the next phase of the mission.  If no Severity 1 and/or 2 issues exist, provide appropriate diagrams for a subset of Severity 3 issues as appropriate to help communicate the “so what” factor; make sure this data is consistent with the data on the previous page.}





*









Goodness of Product – Capabilities/Limitations

		Based upon implementation efforts to date, IV&V verify implementation  analysis efforts reveal that the source code correctly implements the validated requirements with some exceptions:

		{List specific capabilities accordingly}

		IV&V verify implementation analysis efforts identified limitations associated with the adverse condition of invalid commands, specifically:



The command and data handling code was implemented in Build 6; however, the C&DH does not address the adverse condition of handling/responding to invalid commands

{List specific limitations accordingly}

		The source code and associated documentation (both embedded and stand-alone) are complete and provide an adequate reference for source code maintainability and upgrade 

		Project has been made aware of these limitations and is currently reviewing/working them





{Tailor the data in this slide to reflect the analysis results from implementation analysis efforts to date.  Ensure that the good things uncovered are included as well as the limitations.  As applicable, include data relevant to all other verify implementation analysis activities (behavior implementation, interface implementation, system/software safety implementation, dependability implementation).  The data may need to span multiple slides depending on the relevant data/analysis results.}

*









Goodness of Product – Limitations

{Include applicable activity diagrams to graphically depict the limitations and to communicate the “so what” factor/importance to address limitations that are applicable for the verify implementation efforts.  At a minimum, include appropriate diagrams (e.g., communication diagrams) for all Severity 1 and Severity 2 issues and limitations that would prevent a recommendation to proceed to the next phase of the mission.  If no Severity 1 and/or 2 issues exist, provide appropriate diagrams for a subset of Severity 3 issues as appropriate to help communicate the “so what” factor; make sure this data is consistent with the data on the previous page.}





*









Goodness of Product – Capabilities/Limitations

		IV&V validate test design analysis efforts reveal that 

		The scope of testing at the [TBP] level covers the behaviors identified in the SRM under nominal and adverse conditions and covers the validated requirements, with some exceptions, as noted below

		The test cases exercised the software sufficiently and within the operational context to verify that the system behaviors, requirements, and interfaces are properly implemented, with some exceptions, as noted below

		The test oracles contain the correct inputs and expected outputs for the software behaviors, requirements, and interfaces they are designed to test, with some exceptions, as noted below

		IV&V validate test design analysis efforts identified limitations associated with the scope of testing at the [TBP] level, specifically:

		The desired behavior of [ABC] does not appear to be tested

		The adverse condition of [EFG] does not appear to be tested

		Project has been made aware of these limitations and is currently reviewing/working them







{Tailor the data in this slide to reflect the analysis results from validate test design efforts to date.  Ensure that the good things that the analysis uncovered are included as well as the limitations.  Be sure to address the different levels of testing that were analyzed.  The data may need to span multiple slides depending on the relevant data/analysis results.}

*









Goodness of Product – Limitations

{Include applicable activity diagrams to graphically depict the limitations and to communicate the “so what” factor/importance to address limitations that are applicable for the validate test design efforts.  At a minimum, include appropriate diagrams (e.g., communication diagrams) for all Severity 1 and Severity 2 issues and limitations that would prevent a recommendation to proceed to the next phase of the mission.  If no Severity 1 and/or 2 issues exist, provide appropriate diagrams for a subset of Severity 3 issues as appropriate to help communicate the “so what” factor; make sure this data is consistent with the data on the previous page.}





*









IV&V Risks

Consequence of Occurrence

Likelihood of Occurrence

R[x]

{[risk number] represented as “[x]” throughout}

R[x]

R[x]

		Risk Number		Risk Title

		[x]		[internal or external][risk title]

		[x]		[internal or external][risk title]

		[x]		[internal or external][risk title]



		7		16		20		23		25

		6		13		18		22		24

		4		11		15		19		21

		2		8		10		14		17

		1		3		5		9		12



		External Risk Number		IVV Project Score		Development 
Project Score		Comments

		[Same as above]		[Your score using internal criteria - No more detail needed.  Used  to compare with DPS.]		[Your score DPS criteria and communicate on 5x5 above.  Review on T2006 Risk Review 16>.]  		[Current status of risk submitted to POC of Development Project to include an update on risk acceptance (or not) and their mitigation plans.

Communicate to IVV Program Manager on monthly basis at IPRs.]





























































{Provide a text description of the risk(s).  Include any IV&V-identified development Project-related risks.  Tailor the data to reflect the Project’s risk approach (e.g., the color coding of the 5x5 matrix) and/or methodology for communicating risks.  Strive to provide risks in a fashion that is consistent with Program requirements for external risks (which are still being worked) as well as the Development Project risk management approach.  See T2006, Risk Review Template, for further information on use of this diagram.}

*









IV&V Plans – High Level Activities

		{List specific IV&V goals/objectives/activities/tasks that will be performed over the remainder of the lifecycle/course of the mission.  This data may be able to be combined with the data on the next slide.}







*









IV&V Plans – Near-term Activities

		{List specific IV&V activities/tasks that will be performed for the remaining fiscal year. This data may be able to be combined with the data on the previous slide.  The intent of this slide is to be a bit more descriptive/detailed with goals/objectives/WBS element levels/specific artifacts, etc.}









*









Summary

		IV&V efforts are prioritized focusing on safety and mission critical software given available resources

		IV&V analysis focused on answering the following questions:

		Does the software behave as intended?

		Does the software not behave as intended?

		Does the software respond appropriately to/under adverse conditions?

		IV&V has established the pedigree of the system requirements

		With some exceptions, the system requirements adequately capture the right behaviors 

		Limitations with these requirements exist and need to be addressed

		IV&V has performed architecture analysis

		With some exceptions, the system architecture satisfies the behaviors in the SRM and is a feasible solution

		Limitations with the architecture exist and need to be addressed

		IV&V has performed design analysis

		With some exceptions, the design adequately satisfies the architecture and validated requirements with some exceptions, as noted below

		Limitations within the design exist and need to be addressed





{Summarize the overall message of the presentation to ensure correct takeaway.  Adjust design analysis-related text to reflect conclusions for all verify design analysis tasks if/as applicable based upon goodness of product data.}

*









Summary

		IV&V has performed implementation analysis

		With some exceptions, the source code is correct, complete, and maintainable, and it correctly implements the validated requirements

		Limitations with the source exist and need to be addressed

		IV&V has performed test design validation analysis

		With some exceptions, the test design covers the behaviors identified in the SRM under nominal and adverse conditions and covers all of the validated requirements

		Limitations with the scope of test design exist and need to be addressed

		IV&V remaining activities include [TBD]

		IV&V recommends proceeding to the next lifecycle phase





{Adjust implementation analysis-related text to reflect conclusions for all verify implementation analysis tasks if/as applicable.}



*









Supporting Data



{Provide any relevant supporting data on following slides as necessary.  The PBRA results slide, on the next page, serves as an example of relevant supporting data.}

*









[Project name] PBRA Results

System Capabilities

{The following System Capabilities are examples used to demonstrate their correlation with the PBRA matrix and should be replaced accordingly:



J1: Launch Operations

J2: Deployment & TCM

J3: Cruise & Commission 

J4: Real-time Operations

J5: Event Driven Operations

J6: Onboard Fault Mgmt



See S3106, Portfolio Based Risk Assessment, for more information regarding the production of the PBRA diagram.}

J4

J1-J3

J5

J6

		 PBRA process ascertains system capabilities in terms of impact and probability

		 Impact criteria includes personnel safety and performance in terms of mission success criteria; performance criteria is tailored based on mission category (Cat I, II, III) 

		 Probability criteria includes capability complexity, maturity, development approach, time to criticality and testability



{Replace the data and specific system capabilities on this slide with data from your Project’s PBRA risk profile. Retain the text at the bottom of this slide to describe the PBRA process/criteria at a high level.}





*









Acronyms

		IPEP		IV&V Project Execution Plan

		IV&V		Independent Verification and Validation

		PBRA		Portfolio Based Risk Assessment

		SRM		System Reference Model











{Provide a list of acronyms that appear in the presentation, along with their definitions.  Standard acronyms are provided, but they should be tailored to fit your presentation.}

*
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