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(NASA System Engineering Handbook)

System
Segment
Element
Subsystem
Assembly
Subassembly
Part
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a Systems Engineering Framework

How does one simultaneously evaluate all concerns that need to be considered?

Given several alternative solutions, how is the "best" alternative selected?

How can one make sure that no critical aspects of the system are overlooked?
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a Systems Engineering Definition.

"Broadly defined, system engineering is 'the effective application of scientific and engineering efforts to
transform an operational need into a defined system configuration through the top-down iterative
process of requirements definition, functional analysis, synthesis, optimization, design, test, and
evaluation.' The system engineering process, in its evolving of functional detail and design requirements,
has at its goal the achievement of the proper balance between operational (i. e., performance),

economic, and logistics factors. "
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"Systems Engineering is an interdisciplinary approach and means to enable the realization of successful
systems. It focuses on defining customer needs and required functionality early in the development
cycle, documenting requirements, then proceeding with design synthesis and system validation while
considering the complete problem: operations; performance, test, manufacturing, cost and schedule,

training and support, and disposal.

Systems Engineering integrates all the disciplines and specialty groups into a team effort forming a

structured development process that proceeds from concept to production to operation.

Systems Engineering considers both the business and the technical needs of all customers with the goal
of providing a quality product that meets the user needs. “ (International Council on Systems

Engineering)
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"Systems engineers are, of necessity, technical generalists.

Systems engineering... is not intrinsically mathematical. Rather, it is organizational,

judgmental, logical, goal-oriented, and admittedly must often be subjective.”

"Systems engineering is the systematic application of proven standards, procedures,

and tools to the technical organization, control, and establishment of:

system requirements, system design, system management, system fabrication, system

integration, system testing, and system logistics support. "
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"Systems engineering is a branch of engineering that ‘concentrates on the design and application of the
whole as distinct from the parts... looking at a problem in its entirety, taking into account all the facets

and all the variables and relating the social to the technological aspects.' (Simon Ramo 1973)"

Systems engineering is not simply another engineering discipline, but a formal, multidisciplinary, iterative
process to develop customer needs, possible solutions to those needs, and to determine which

alternatives in that solution space would most effectively satisfy the customer."
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System Design have the following aspects:

v Transform an operational need into a defined system configuration
v" Looking at a problem in its entirety

v" Top-down,

v" Interdisciplinary,

v lterative

v Application of proven standards, procedures, and tools

v" Considers both the business and the technical needs
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w Systems Engineering Dimensions.
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a. Systems Engineering Dimensions.

The time dimension of systems engineering refers to the system lifecycle - the sequences or phases that

extend from initial conceptualization through system retirement.

The logic dimension refers to the problem-solving process - the steps necessary to move the design from

one lifecycle phase to the next.

Finally, the knowledge dimension refers to the specialized knowledge from various fields necessary to

address and solve the problems at hand.
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