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Verification, Validation, and Accreditation (VV&A)

• Sandia National Laboratories has developed advanced 
modeling and simulation tools to support the Army’s 
Brigade Combat Team Modernization program

• The Army requires formal VV&A of the simulation tools to 
ensure their capabilities are acceptable, reliable, and 
accurate for their intended use

• Capability Maturity Model Integration (CMMI) is listed as an 
acceptability criteria for accreditation within the Army

• Therefore, we have employed CMMI as our process 
improvement model to ensure 
– Alignment with the Army’s software quality assurance 

requirements
– Alignment with Sandia’s corporate software quality assurance 

policies
– Confidence in the integrity, quality, and performance of our 

software



CMMI Tie to VV&A

• Rather than a broad attempt to improve in all process areas, 
initial efforts were focused on pursuing the specific 
process areas where most beneficial and directly related to 
VV&A
– Configuration Management (CM)
– Requirements Development (RD)
– Requirements Management (REQM)
– Verification (VER)
– Validation (VAL)

• Employing the continuous representation of the CMMI 
model is most advantageous for this approach to process 
improvement



Tools for Comprehensive Software Lifecycle 
Management

• We are using Serena products for software 
lifecycle management
– Dimensions RM
– Dimensions CM
– Business Mashups

• The Serena tools are highly configurable 
– Allows for implementation of our CMMI-based 

processes
– Allows for bidirectional data flow between the tools



• RM is used for managing and tracking the following requirements/objects throughout the 
project lifecycle:

– Modeling and simulation requirements
– Software requirements 
– Design specifications
– Verification test cases
– Validation test cases

• We are using RM to 
– Control and track changes to requirements/objects
– Track the type, status, and other attributes of a requirement/object
– Baseline requirements/objects
– Determine the impact of a changing requirement/object on

• Other requirements
• Design specifications
• Testing
• Schedule

– Create and maintain traceability between requirements and work products such as design 
specifications and test cases

• To ensure all requirements are allocated and tested
• To ensure the requirements and design elements are comprehensive

– Create and publish the following documents
• Software Requirements Document
• Detailed Design Document
• Verification Test Digest
• Validation Test Digest

Requirements Management using 
Dimensions RM 



Requirements Traceability in Dimensions RM

• Explicit links created in RM for bidirectional 
traceability

Modeling and Simulation Requirements

Software Requirements

Design Specifications Test Cases



• Dimensions CM is used for change and configuration management of 
all project artifacts

• We are using CM to
– Track, authenticate, and version changes
– Access all project artifacts
– Manage the interdependencies of all project artifacts
– Ensure backup and retrieval of baselined product artifacts over the project 

lifetime
– Manage the software development lifecycle (Development, Quality, 

Production)
– Provide baseline management, build and release management
– Provide visibility into project status

Configuration Management using 
Dimensions CM



• Mashups is used for issue management and process management 
and enforcement

• We are using Mashups for
– Change requests

• Issue and defect tracking
– Work/task requests

• New feature requests
• Analysis requests
• Baseline requests
• Build requests
• Release requests
• Test requests
• Process Improvement requests

– Monitoring the status of requests through to resolution
– Tracking histories of and managing relationships among requests
– Analyzing trends and activity reports to improve processes
– Providing comprehensive process control (process management)
– Automating the development process to ensure repeatability, 

predictability, and accountability

Change/Work Request and Process 
Management using Business Mashups
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Integration of Mashups, CM, and RM

• Mashups has been integrated with RM and CM to manage the 
complexity of application development processes throughout the 
lifecycle

• The integration provides traceability between
– change/work requests
– modeling and simulation requirements
– software requirements
– verification test cases
– validation test cases
– design specifications
– and all versions of project files and artifacts

• All changes to configuration items (in RM and CM) must be linked to a 
request from Mashups and approved by the appropriate change 
control board (CCB)



Integration of Mashups, CM, and RM

• The integrated solution provides
– Bidirectional data flow across all three tools
– Tight integration between requirements management, change and configuration 

management, build and release management, baseline management, and 
deployment readiness through a common process model

– Visibility into the project status
– Repeatability
– Accountability
– Comprehensive application lifecycle management from conception through 

delivery and maintenance 
– Process-centric software development
– Process enforcement
– The infrastructure for producing formal VV&A artifacts

• The Mashups workflow
– Incorporates various CMMI practices
– Eliminates the need for a dedicated configuration manager
– Has been designed to provide process enforcement with flexible degrees of 

formality for projects of various
• Sizes
• Types
• Funding levels
• Risk levels
• Turn around times



Integration of Dimensions RM, Dimensions CM, 
and Business Mashups

Business Mashups
Front-end requester

Change/Work request entry point

Dimensions RM
Change Management

Traceability
Baseline Creation

Document Publishing Capability

Dimensions CM
Lifecycle Management

Version control
Baselining

Change management
Build and Release management
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Mashups



Dimensions RM



Dimensions CM Baseline View
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Software Plans and Supporting 
Documentation

• The following documents are results of both our VV&A efforts and 
the implementation of CMMI practices

– Verification, Validation, and Accreditation Master Plan
– Verification and Validation Plan
– Configuration Management Plan
– Requirements Management Plan
– Project Management Plan
– Customer Support Plan
– Release Management Plan
– Test Plan
– Software Quality Plan
– Software Requirements Document
– Master Test Digest
– Master Design Document
– Conceptual Model
– SoSAT User Manual



How CMMI Facilitates our Software Development

• Provides a structured development environment
– Structured practices that cover the entire lifecycle, 

from conception through delivery and maintenance
– Well-defined, stable, and repeatable processes

• Helps our team to set improvement objectives 
and priorities

• Provides project continuity in the event of 
personnel change

• Promotes improved quality 
– Defined quality assurance practices
– Thorough and formal verification and validation 

practices
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