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Part 5 on Enabling Systems Engineering explores how systems engineeringsystems engineering (SE) is enabled at three levels of an organization: the businessbusiness or enterpriseenterprise (hereafter usually just called "business" --- See Enabling Systems Engineering for more information), the teamteam, and individuals. 

The Enabling Businesses and Enterprises Knowledge Area describes the knowledge needed to enable SE at the top level of the organization. Part 3, Systems Engineering and Management, describes how to perform SE once it has been enabled using the techniques described in Part 5. Moreover, a business is itself a system and can benefit from being viewed that way.  (See Enterprise Systems Engineering in Part 4.)
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Topics

Each part of the SEBoK is divided into knowledge areas (KAs), which are groupings of information with a related theme. The Kas, in turn, are divided into topics. This KA contains the following topics:


	Systems Engineering Organizational Strategy
	Determining Needed Systems Engineering Capabilities in Businesses and Enterprises
	Organizing Business and Enterprises to Perform Systems Engineering
	Assessing Systems Engineering Performance of Business and Enterprises
	Developing Systems Engineering Capabilities within Businesses and Enterprises
	Culture


Relationship Among Topics

	Systems Engineering Organizational Strategy describes how SE delivers value to the business, who makes decisions about SE in the business, how those decisions are made, how resources are allocated, and how the soundness and performance of those decisions are monitored.
	Determining Needed Systems Engineering Capabilities in Businesses and Enterprises describes how a business decides what specific SE capabilities are needed; e.g., a business that creates cutting edge products would likely require very strong architecting capabilities, including modeling tools. A business that has a global development team would likely need a very robust collaboration toolset.
	Organizing Business and Enterprises to Perform Systems Engineering describes various organizational models; e.g., which SE functions should be centralized, which should be distributed, how much SE every engineer should know.
	Assessing Systems Engineering Performance of Business and Enterprises describes how a business understands how well it is doing with respect to the SE actually being performed using the techniques described in Systems Engineering and Management.
	Developing Systems Engineering Capabilities within Businesses and Enterprises describes how SE talent that delivers the desired SE capabilities is grown and acquired
	Finally, Culture describes how the culture of a business affects SE; e.g., a risk-averse business will likely use plan-driven SE processes; an entrepreneurial, fast-paced business will likely use agile SE processes (See Life Cycle Models).


To some extent, these topics have the character of a "plan-do-check-act" cycle, where the "do" part of the cycle is performing SE using the techniques described in Part 3, Systems Engineering and Management (Deming Part 3). For example, if assessing the business' SE performance shows shortfalls, then additional SE capabilities may need to be developed, the organization may need to be adjusted, processes may need to be improved, etc., all working within the existing cultural norms.  If those norms prevent the business from successfully performing SE, then transformational efforts to change the culture may be needed as well.


References

Works Cited

Deming, W.E. 1994. The New Economics. Cambridge, MA, USA: Massachusetts Institute of Technology, Centre for Advanced Educational Services.


Primary References

Eisner, H. 2008. Essentials of Project and Systems Engineering Management, 3rd ed. Hoboken, NJ, USA: John Wiley and Sons.

Elliott, C. et al. 2007. Creating Systems That Work – Principles of Engineering Systems for the 21st Century. London, UK: Royal Academy of Engineering.  Accessed September 2, 2011. Available at http://www.raeng.org.uk/education/vps/pdf/RAE_Systems_Report.pdf.

Hofstede, G. 1984. Culture’s Consequences: International Differences in Work-Related Values. London, UK: Sage.

Lawson, H. 2010. A Journey Through the Systems Landscape. London, UK: College Publications, Kings College, UK.

Morgan, J. and J. Liker. 2006. The Toyota Product Development System: Integrating People, Process and Technology. New York, NY, USA: Productivity Press.

Rouse, W. 2006.  Enterprise Transformation: Understanding and Enabling Fundamental Change. Hoboken, NJ, USA: John Wiley and Sons.

Senge, P. M. 2006. The Fifth Discipline: The Art and Practice of the Learning Organization, 2nd ed. New York, NY, USA: Currency Doubleday.

Shenhar, A.J. and D. Dvir. 2007.  Reinventing Project Management: The Diamond Approach to Successful Growth and Innovation.  Boston, MA, USA: Harvard Business School Publishing.


Additional References

INCOSE. 2012. Systems Engineering Handbook: A Guide for System Life Cycle Processes and Activities, version 3.2.2. San Diego, CA, USA: International Council on Systems Engineering (INCOSE), INCOSE-TP-2003-002-03.2.2.

ISO/IEC/IEEE. 2015. Systems and Software Engineering -- System Life Cycle Processes. Geneva, Switzerland: International Organisation for Standardisation / International Electrotechnical Commissions. ISO/IEC/IEEE 15288:2015.




< Previous Article | Parent Article | Next Article >
SEBoK v. 2.9, released 20 November 2023






Retrieved from "https://sandbox.sebokwiki.org/index.php?title=Enabling_Businesses_and_Enterprises&oldid=70030"

		Categories: 	Part 5
	Knowledge Area




	





	Navigation menu

	
		

	
		Personal tools
	

	
	
		
			Log in


		
	




		
			

	
		Namespaces
	

	
	
		
			Page
	Discussion


		
	




			

	
	
		Variants
	

	
	
		
		

		
	




		

		
			

	
		Views
	

	
	
		
			Read
	View source
	View history
	PDF Export


		
	




			

	
	
		More
	

	
	
		
		

		
	




			
	
		Search
	

	
		
			
			
			
			
		

	




		

	

	

	
		
	

	

	
		Stewards
	

	
	
		
		

	[image: INCOSE-logo-2016.jpg]
	[image: Institute of Electrical and Electronics Engineers Computer Society]



	[image: Systems Engineering Research]








		
	




	

	
		 
	

	
	
		
		
{"openlevels":0,"minExpandLevel":2}
	Quicklinks
	Main Page
	Editor's Corner
	Governance and Editorial Boards
	SEBoK Sponsors
	Acknowledgements and Release History
	FAQs





{"minExpandLevel":2}
	Outline
	Table of Contents
	Part 1: SEBoK Introduction
	Introduction to the SEBoK
	Scope of the SEBoK
	Structure of the SEBoK


	Introduction to Systems Engineering 
	Systems Engineering Overview
	Fundamentals for Digital Engineering
	Economic Value of Systems Engineering
	A Brief History of Systems Engineering
	Systems Engineering: Historic and Future Challenges
	Systems Engineering and Other Disciplines
	Fundamentals for Future Systems Engineering


	SEBoK Users and Uses
	Guidance for Systems Engineering Novices
	Guidance for Systems Engineers
	Guidance for Engineers
	Guidance for Systems Engineering Customers
	Guidance for Educators and Researchers
	Guidance for General Managers




	Part 2: Foundations of Systems Engineering
	Systems Engineering Fundamentals
	Introduction to Systems Engineering Fundamentals
	Systems Engineering Core Concepts
	Systems Engineering Principles
	Systems Engineering Heuristics


	The Nature of Systems
	Types of Systems
	Cycles and the Cyclic Nature of Systems


	Systems Science
	History of Systems Science
	Systems Approaches
	Complexity
	Emergence


	Systems Thinking
	What is Systems Thinking?
	Concepts of Systems Thinking
	Principles of Systems Thinking
	Patterns of Systems Thinking


	Representing Systems with Models
	What is a Model?
	Why Model?
	Types of Models
	System Modeling Concepts
	Integrating Supporting Aspects into System Models
	Modeling Standards


	Systems Approach Applied to Engineered Systems
	Overview of the Systems Approach
	Engineered System Context
	Identifying and Understanding Problems and Opportunities
	Synthesizing Possible Solutions
	Analysis and Selection between Alternative Solutions
	Implementing and Proving a Solution
	Deploying, Using, and Sustaining Systems to Solve Problems
	Applying the Systems Approach




	Part 3: SE and Management
	Systems Engineering STEM Overview
	Model-Based Systems Engineering (MBSE)
	Systems Lifecycle Approaches
	Generic Life Cycle Model
	Applying Life Cycle Processes 
	Life Cycle Processes and Enterprise Need


	System Lifecycle Models
	System Lifecycle Process Drivers and Choices
	System Lifecycle Process Models: Vee
	System Lifecycle Process Models: Incremental
	System Life Cycle Process Models: Agile Systems Engineering
	Process Integration
	Lean Engineering


	Systems Engineering Management
	Technical Planning
	Assessment and Control
	Decision Management
	Risk Management
	Configuration Management
	Information Management
	Quality Management
	Measurement


	Business and Mission Analysis
	Business or Mission Analysis


	Stakeholder Needs Definition
	Stakeholder Requirements Definition


	System Architecture Definition
	Logical Architecture
	Physical Architecture


	Detailed Design Definition
	System Analysis
	System Realization
	System Implementation
	System Integration
	System Verification
	System Transition
	System Validation
	System Operation
	System Maintenance
	Logistics
	Service Life Management
	Service Life Extension
	Capability Updates, Upgrades, and Modernization
	System Disposal and Retirement


	Systems Engineering Standards
	Relevant Standards
	Alignment and Comparison of Systems Engineering Standards
	Application of Systems Engineering Standards




	Part 4:  Applications of Systems Engineering
	Product Systems Engineering
	Product SE Background
	Product as a System Fundamentals
	Relate Business Activities
	Product SE Key Aspects
	Product SE Special Activities


	Service Systems Engineering
	Service Systems Background
	Fundamentals of Services
	Properties of Services
	Scope of Service Systems Engineering
	Value of Service Systems Engineering
	Service Systems Engineering Stages


	Enterprise Systems Engineering
	Enterprise SE Background
	The Enterprise as a System
	Related Business Activities
	Enterprise SE Key Concepts
	Enterprise SE Process Activities
	Enterprise Capability Management


	Systems of Systems (SoS)
	Architecting Approaches for Systems of Systems
	Socio-Technical Features of Systems of Systems
	Capability Engineering
	Mission Engineering


	Healthcare Systems Engineering
	Overview of the Healthcare Sector
	Systems Engineering in Healthcare Delivery
	Systems Biology
	Lean in Healthcare




	Part 5: Enabling Systems Engineering
	Enabling Businesses and Enterprises
	SE Organizational Strategy
	Determining Needed Capabilities
	Organizing Business to Perform SE
	Assessing SE Performance
	Developing SE Capabilities
	Culture


	Enabling Teams
	Team Capability
	Team Dynamics
	Diversity, Equity, and Inclusion
	Technical Leadership in SE


	Enabling Individuals
	Roles and Competencies
	Assessing Individuals
	Developing Individuals
	Ethical Behavior




	Part 6: Related Disciplines
	Systems Engineering and Environmental Engineering
	Systems Engineering and Geospatial/Geodetic Engineering
	Overview of Geospatial/Geodetic Engineering
	Relationship between Systems Engineering and Geospatial/Geodetic Engineering
	Further Insights into Geospatial/Geodetic Engineering


	Systems Engineering and Industrial Engineering
	Systems Engineering and Project Management
	The Nature of Project Management 
	An Overview of the PMBOK® Guide 
	Relationships between Systems Engineering and Project Management 
	The Influence of Project Structure and Governance on Systems Engineering and Project Management Relationships
	Procurement and Acquisition
	Portfolio Management


	Systems Engineering and Software Engineering
	Software Engineering in the Systems Engineering Life Cycle 
	The Nature of Software
	An Overview of the SWEBOK Guide  - New article
	Key Points a Systems Engineer Needs to Know about Software Engineering 
	Software Engineering Features - Models, Methods, Tools, Standards, and Metrics


	Systems Engineering and Mechanical Engineering
	Systems Engineering and Enterprise IT 
	Systems Engineering and Quality Attributes
	A Framework for Viewing Quality Attributes from the Lens of Loss
	Human Systems Integration
	Manufacturability and Producibility
	System Adaptability
	System Affordability
	System Hardware Assurance
	System Reliability, Availability, and Maintainability
	System Resilience
	System Resistance to Electromagnetic Interference
	System Safety
	System Security  - New article




	Part 7: SE Implementation Examples
	Matrix of Implementation Examples
	Implementation Examples
	Defense System Examples
	Submarine Warfare Federated Tactical Systems
	Virginia Class Submarine


	Information System Examples
	Complex Adaptive Taxi Service Scheduler
	Successful Business Transformation
	FBI Virtual Case File System


	Management System Examples
	Project Management for a Complex Adaptive Operating System


	Medical System Examples
	Next Generation Medical Infusion Pump
	Medical Radiation
	Design for Maintainability


	Space System Examples
	Global Positioning System
	Global Positioning System II
	Russian Space Agency Project Management Systems
	Cassini/Huygens
	Hubble Space Telescope
	Applying MB Approach for 30 Meter Telescope
	MSTI Spacecraft
	Apollo 1 Disaster


	Transportation System Examples
	Denver Baggage Handling
	FAA Advanced Automation System
	FAA NextGen
	UAV Prototype - Agile  - New article
	UK Route Modernisation
	Korean Light Transit System


	Utilities Examples
	Northwest Hydro System
	Singapore Water Management




	Part 8: Emerging Knowledge
	Emerging Topics
	Introduction to SE Transformation
	Socio-technical Systems
	Artificial Intelligence
	Verification and Validation of Systems in Which AI is a Key Element
	Transitioning Systems Engineering to a Model-based Discipline
	Model-Based Systems Engineering Adoption Trends 2009-2018
	Digital Engineering
	Set-Based Design
	System of Systems and Complexity


	Emerging Research









Sponsors

[image: GMU PLogo RGB.jpg]

[image: Caltech LOGO-Orange RGB.png]

[image: USA Systems Eng Logo.png]

[image: PPI Logo Square.png]

[image: Missouri-S T PrimaryLogo Apple.png]

[image: SponsorshipPlaceholder.png]

[image: Wsu stacked.png]


 



{"openlevels":0,"minExpandLevel":2}
	Use the SEBoK
	Download SEBoK PDF
	Copyright Information
	Cite the SEBoK
	About the SEBoK





{"openlevels":0,"minExpandLevel":2}
	Additional Information
	Examples
	Glossary of Terms
	Acronyms
	Recommended References





{"openlevels":0,"minExpandLevel":2}
	Toolbox
	Recent Changes
	Random Page
	What Links Here
	Special Pages





		
	





	
		Quicklinks
	

	
	
		
			Main Page
	Note to Reviewers
	How to Read the SEBoK
	Acknowledgements
	Copyright Information
	About the SEBoK
	Download SEBoK PDF


		
	





	
		Outline
	

	
	
		
			Table of Contents
	Part 1: Introduction
	Part 2: Systems
	Part 3: SE and Management
	Part 4: Applications of SE
	Part 5: Enabling SE
	Part 6: Related Disciplines
	Part 7: Examples


		
	





	
		Navigation
	

	
	
		
			Knowledge Areas
	Topics
	Use Cases
	Case Studies
	Vignettes
	Glossary of Terms
	Acronyms
	Primary References


		
	





	
		Tools
	

	
	
		
			What links here
	Related changes
	Special pages
	Permanent link
	Page information
	Cite this page
	Browse properties


		
	





	
		Print/export
	

	
	
		
			Create a book
	Download as PDF
	Printable version


		
	




	







		 This page was last edited on 18 November 2023, at 23:23.


		Privacy policy
	About SEBoK
	Disclaimers


		[image: Powered by MediaWiki][image: Guide to the System Enginnering Body of Knowledge][image: Powered by Semantic MediaWiki]



	







