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- multiplex
- telephone exchange
- no-break power supply
- shelter and foundations
- subscriber network
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System
Segment
Element
Subsystem
Assembly
Subassembly
Part

.aa;upaTs&’l}""&’dwauxw&oglj'dl’ﬁu%»lhddf),wla#“fcﬂ.uhwuﬁjy]'u,a,ﬁal‘&"dﬁ»h'&‘qb’l“\h&'



B cwa AywowA %l o B o b A U

10

“l.n*gl.é.") M ‘?‘ )b o .. &:‘.’ Lo ',,',
'~°-°-’° SLENAE

~

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?

.aafuoQT@E@&EWJAJ»,(W.M&'j‘&l’ﬁ»h'd})_,w‘aj“f.ﬁ.&huﬁuﬁjy‘fq&,a,ﬁal:.\&"c.fﬁ»l'ﬁJC—”B,au\h&'



Lolad o (250"
CiO ¢cwa AywiuwA w5t

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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There are no designs that

produce results in this e

portion af the trade
Space.

All possible designs with
cummently known lechnology
produce results somewhere
in this portion of the trade

SPAace.

Effectiveness

Cost
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Systems Engineering Dime

Systems Analysis
Decision-Making

System Synthesis
Tinpleimnentation

i | Problem Definition
: | Value System Design

Programn Planning

Projccl Planmng

S Systenu Developient |
Production

Distribution

Operations

Retirement
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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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Eisner

Meredith

Hall
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Systems Engineering Process

Problem-Solving Processes of Sage vs. Hall

Sage Hall

Issue Formulation Problem Definition
Value System Design
System Synthesis

Analysis System Modeling
System Analysis
Interpretation Decision-Making

I Implementation /Documentation

Thesethree stepsdefine the overall system design process eachiteration
through the systemor subsystemeveldesignincorporatesthesesteps
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Design Lifecycle Description

Percoprion of Need

| Requirements Definition |
| Drafi REP |
| Comments on RFP |
| Fial RFP & SOW
|

Syslel m Trogasal Dev 1“,'“
Definition 1D |
Phasca

o [ e "
=

Identify Sebeysicims |
| Specify Subeysicms |
| Develop HW/SW liems |
| Integrate Subeysiems |
I

Sywem e s
Design & Dev. grmie Sysem |
Phascs

Tevelop User Tmining
Fretiun ‘1

T_ | |

| Fnal Aceeptance Test

|op=rsma'rmahmﬁm| Sa,ge,s LifeCYCIG MOde].
| Symem Acceptance |
| Change Reguirements: |
System | Bedon Spstem Chvge |

Oper. & Maint.
Pliases

| Dhee b Wismenmnce |

| System Malnstnance

Ferdbnsk
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Sage’s Phases

L

System

rogram Planning ‘J' Definition

Project Planning 1
'

-

-

System
Sys. Development Design &
Development
Production
R
System
Distribution Operation &
Maintenance

Cperation

|

Retirement

Hall’s Phases

Lifecycle Models of Hall vs. Sage
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Technical Requirements

Technical Proposal
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On Floors

— Safe

Cross-Section less than Im’

LADDER

Marketable

Stable
I On Level Ground
Stiff
Not Heavier than 10 kg
Step Deflection less than Imm TIndoots
Universal Height Adjustable
5 Outdoors
Inexpensiv
Light in Weight
Portable
Small, Transportable
Durable

32

Non-conductive Material

-

Not Heavier than 10 kg

Height more than Im

—
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-
RF Signal — | Convert RF Signalte [ Sound _J
Sound at the Desired
Vector of User Level Status Indications
Choices(desired | __| _ Lt (frequency
frequency [station], [station], volume, |
volume, etc.) - bass, etc.
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Convert Power x 7Y Heat ’ Y % E Heat
Power P to Suitable
Voltage
Power In Power In Powerlin Power{in
rIn
% I Heat Heat Heat Heat it
Amplify RF Select/Filter Convert to Amplify
. ; Convert
RF Signal P Signal to $ Frequency Electrical »  Electrical Electrical Signal > Soamd
Usable Levels / (Station) Signal \ Signal I
Applied RF Signal Selected Amplified  Low Level
RF Signal Electrical Signal
User Choice (Frequency) Amplified
Status (Frequency) E;Zg r;fzi:e ol Slor]
Vector of User > — Statun ficlume) Status
Display Status -
Choices(desir L > DR B Heat Indications
ed frequenc Power In (frequency
quency - [station],
[station], o o
volume, etc.) b eté
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IGNITE LEAFY

MATERIALS
Electrically Focused Fl
Heated Wire Sunlight Laser, AL

|
r T I ]
r Store fuel J ‘ Control ﬂameJ | Ignite fuelJ | Supply fuel for flame ]

Apply heat to Generate Convert Protect users from G li
leafy materials electric current electricity to heat post-usage burmn Butane EONE
Miniature Resistive
Heat Pump Wire
C ] L ]
Wall-Outlet- Battery-Based ) Electrical l
Based System System P Resistance
[ | — ]
Control Convert battery Store Protect electric - Generate
electrical energy (chemical) electricity circuit from electric current
current to electrical flame
current
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