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- multiplex
- telephone exchange
L/ - no-break power supply

- shelter and foundations
- subscriber network
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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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Systems Engineering Definition.

"Broadly defined, systemengineeringis 'the effective application
of scientific and engineeringefforts to transform an operational
need into a defined system configuration through the top-down
iterative processof requirements definition, functional analysis,
synthesis,optimization, design,test, and evaluation' The system
engineeringprocess,n its evolvingof functional detail and design
requirements, has at its goal the achievement of the proper
balancebetween operational (i. e., performance),economic,and
logisticsfactors. "
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"Systems Engineeringis an interdisciplinary approachand meansto
enable the realization of successfulsystems It focuseson 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 andsupport,anddisposal
SystemsEngineeringintegratesall the disciplinesand specialtygroups
Into a team effort forming a structured development processthat
proceedsfrom conceptto productionto operation.

Systems Engineeringconsidersboth the businessand the technical
needsof all customerswith the goal of providing a quality productthat
meetsthe userneeds (InternationalCouncilon SystemsEngineering)
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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 theystematic application of
proven standards, procedures, and tootsthe 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 Iis 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.' (Sinkamo
1973"

Systems engineering is not simply another engineering
discipline, but a formal, multidisciplinary, iterative processto
developcustomerneeds,possiblesolutionsto those needs,and
to determine which alternativesin that solution spacewould
most effectively satisfythe customet"
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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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Systems Engineering Dimensions.
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Systems Engineering Dimensions.

The time dimension of systems engineering refers to the
systemlifecycle - the sequencesor phasesthat extend from
Initial conceptualizationthrough systemretirement.

The logic dimensionrefersto the problem-solving process-
the steps necessaryto move the design from one lifecycle
phaseto the next.

Finally, the knowledge dimension refers to the specialized
knowledgefrom variousfields necessaryto addressand solve
the problemsat hand
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Cross-Section less than Im’
Stable
I ' On Level Ground A L |, é. 1 A Z i s E U
—  Safe Stiff
Not Heavier than 10 kg é W LL é ¢ é 1 y © LL y
Step Deflection less than Imm Indoors

LADDER Universal Height Adjustable ALCA Yy WCS ¥4 k \C° LAz vV

Outdoors z

Inexpensiv )) y A E C U

Marketable

Light in Weight y L z y 1/ 6 T LE 1/

Portable

Small, Transportable

Durable

Height more than Im

l Non-conductive Material

X Av ac°eE

Not Heavier than 10 kg
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