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Who Am |

A Ph.D. Computer Science, Ph.D. Nanotechnology,
D.Sc. Cybersecurity

A Four masters (Systems Engineering, Defense
Studies, Education, Applied Computer Science)

A INCOSE certified systems engineer
A 44 books

A 27 patents

A Member of the American Society for
uality SAVlatlon, Space, and Déefense
ivision

A You can find movie at www.ChuckEasttom.com




Case 1

November 2012 The United States Air force had to
cancel an Enterprise Resource Planning software project
named "The Expeditionary Combat Support System"
after it had cost approximately 1 Billion US Dollars but
"failed to create any significant military capability”. The
costs are attributed to an "overwhelming" amount of
additional custom coding and integration. It was
determined that to complete the project would take
another 1.1 billion dollars to get 1/4 of the original

scope.

The U.S. Government Accountability Office released a
report in March of 2012 that found many ongoing ERP
projects by the nation's military are drastically behind
schedule and over budget.

http://www.cio.com/article/721628/Air_Force scraps_
massive ERP_project_after racking up 1 billion _in_co
sts



http://www.cio.com/article/721628/Air_Force_scraps_massive_ERP_project_after_racking_up_1_billion_in_costs
http://www.cio.com/article/721628/Air_Force_scraps_massive_ERP_project_after_racking_up_1_billion_in_costs
http://www.cio.com/article/721628/Air_Force_scraps_massive_ERP_project_after_racking_up_1_billion_in_costs
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What Is Systems Engineering?

A Systems engineeriiigja robust approach to the design, creation,
and operation of systems.

A The approach consists of:
A identification and quantification of system goals
A creation of alternative systedesignconcepts
A performance oflesigrtrades
A selection and implementation of the betsign

A verciification that thedesignis properly built and integrated,
an

A assessment of how well the system meets the goals

A This approach is iterative, with several increases in the resolutio =N
of the system baselines (which contain requirements, design |
details, verification plans and cost and performance estimates).

A =NASA Systems Engineering Handbook SP-6105 (1995)



What Is Systems
Engineering?

A Systems Engineering isiaterdisciplinary approacind means to enable
the realization of successful systems.

A It focuses on definingustomer needsnd required functionality early in
the development cycle, documenting requirements, then proceeding with
destl) n synthesis and system validation while considering the complete
problem:

Operations
Performance

Test
Manufacturing
Cost & Schedule
Training & Support
Disposal

= 4 4 A A - 1



What Is Systems
Engineering?

A Systems Engineerigtegratesall of the disciplines
and specialty groups into a team effort forming a
structured development process that proceeds
from concept to production to operation.

A Systems Engineering considers both the operational
and the technical needs of all customers with the
goal ofproviding a quality produtbat meets the
user needs and delivers a military capability.



Why has Systems
Engineering Emerged as
A Distinct Discipline?

A The term itself was not formally used, nor was the
Importance of the concepts recognized, until after World
War Il.

A Complexity increased orders of magnitude with the
creation of couplednechaodigital systems, especially in
defense (51 Mustang versus the Trident in 10 years)

A Creation of systems of systems, with users, acquisition,
training, service, support, etc.



Original Reasons
for Systems
Engineering

A Systems of pieces built by different
subsystem groups did not perform
system functions

A Often broke at the interfaces
A Problems emerged and desired properties t

A when subsystems designed independen
integrated

A Managers and chief engineers tended to pay

attention to the areas in which they were skill.

A Developed systems were not usable

A Cost overruns, schedule delays,
performance problems



More
Motivation
for Systems
Engineering

There Is tremendous potential for wasted
effort on large projects, since their
development requires that many subsystems
be developed in parallel.

Without a clear understanding of what must
be done for each subsystem the development
team runs the risk of inconsistent designs,
conflicting interfaces or duplication of effort.

Systems engineering provides a systematic,
disciplined approach to defining, for each
member of the development team, what must
be done for success.



NASA, DOD and Industry Call For
More and Better Systems Engineers

All of the factors identified by NASA that contributed to program
failure and significant cost overrun are systems engineering
factors, e.q.,

Alnadequate requirements management

APoor systems engineering processes

Alnadequate design analyses in early phases

Alnadequate systeniavel risk management

Reference: NASA, Office of Program Analysis and Evaluation, Systems Engineering and Institutional Transitions
Study, April 5, 2006. Reproduced in National Academies bdakilding a Better NASA Workforce: Meeting
the Workforce Needs for the National Vision for Space Exploration.



The Role
of the
System
Engineer

Any engineer acts as a systems engineer when responsible for the de
and implementation of a total system.

Sign

VA
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f

emphasis on defining goals, the creative generation of alternative designs,

the evaluation of alternative designs, and the coordination and control @
diverse tasks that are necessary to create a complex system.

3

The role of Systems Engineer is on®lahagerthat utilizes a structured
value delivery process

f the
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The Systems
s« Engineering Process

(

A The major steps in the completion of a typical systems engineering project are
the following: (1) problem statement; (2) identification of objectives; (3)
generation of alternatives; (4) analysis of these alternatives; (5) selection of on
of them; (6) creation of the system, and, finally, (7) operation.

A Some examples of Systems Engineering Process activities are:
Defining needs, operational concept, and requirements
Functional analysis, decomposition, and allocation
System modeling, systems analysis, and tradeoff studies
Requirements allocation, traceability, and control
Prototyping, Integration, and Verification

System Engineering Product and Process control
Configuration and Data Management

Risk Management approaches

Engineering technical reviews and their purposes

To T o T Do o Do o I»
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Overview

_System Design
Processes

Requirements Definition
Procasses

1. Stakeholders Expectations
Definition
1. Technical Requirements

Definition

Technical Solution
Definition Processes
3. Logical Decomposition
4. Design Solution Definition

Technical Management
Processes

Cross-
cutting

Technical Planning
Processes

10. Technical Planning

Technical Control
Processes

11. Reguirement Management
12. Interface Management

13. Technical Risk Management
14. Configuration Management
15. Technical Data Management

Technical Assessmeant
Processes

16, Technical Assessment

Technical Declsion
Analysls Process

17. Decision Analysis

Crass-
cutting

Product Realiﬁﬁﬂn
.,
Processes ““a\

Product Transition
Processes

9. Product Transition

T \

Evaluation Processes |

B. Product Validation {
7. Product Verification |

f

Design Realization J
Processes
6. Product Integration
5. Product Implementation

r Product Realization
Processes applied to each

System Design Processes 1
1
product layer up through :
1
d

1 1
: applied to each product :
: layer down through system 1

1
LI 1

structure system structure

FIGURE 211 The Systems Engineering Engine (NPR 7123.1)

-NASA Systems Engineering Handbook



AS9100 is a widely
adopted and standardized
guality management
system

Systems

engineering
and AS9100

TABLE 2.1 Alignment of the 17 5E Processes to AS9100

SE Process AS9100 Requirement

Stakeholder Expectations

Customer Requirements

Technical Requirements
Definition

Planning of Product Realization

Logical Decomposition

Design and Development Input

Design Selution Definition

Design and Development Output

Product Implementation

Control of Production

Product Integration

Control of Production

Product Verification

Verification

Product Validation

Validation

Product Transition

Control of Work Transfers; Post Delivery Support, Preservation of Product

Technical Planning

Planning of Product Realization; Review of Requirements; Measurement, Analysis and
Improvement

Requirements Management

Design and Development Planning; Purchasing

Interface Management

Configuration Management

Technical Risk Management

Risk Management

Configuration Management

Configuration Management; ldentification and Traceability; Control of Nonconforming
Product

Technical Data Management

Control of Documents; Control of Records; Control of Design and Development
Changes

Technical Assessment

Design and Development Review

Decision Analysis

Measurement, Analysis and Improvement; Analysis of Data

-NASA Systems Engineering Handbook




What is a
System?

Simply stated, a system is
an integrated composite
of people, products, and
processes that provide a
capability to satisfy a
stated need or objectives.




TH E SYST : System: An aggregation of system

elements and enabling system

SYSTEM elements to achieve a given
purpose or to provide a capability.

Enabling System
Elements

Enabling System Elements: Provide the means
for puting a capability into service, keeping it in
Service, or ending its service, e.g., processes or
products used to enable system development,
test, production, traiming, deployment, support,
and disposal

-DoD Systems Engineering Guidebook
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Definitions

What is Systems Engineering?

a{eaidsSya 9yIAYSSNAYy3I Aa
approach and means to enable the
NEFftAIFTOGAZ2ZY 2% adzOOSaa
INCOSE Handbook




Definitions

In simple terms, the systems engineering approach consists of:

A ldentification and quantification of system goals,
A Creation of alternative system design concepts,
A Performance of design trades,

A Selection and implementation of the best design,

A Verification that the design is properly built and
Integrated, and

A Post implementation assessment of how well the
system meets (or met) the goals




Definitions

In simple terms, the systems
engineering approach consists of:

A Identification and quantification
of system goals,

A Creation of alternative system
design concepts,

A Performance of design trades,

A Selection and implementation
of the best design,

A Verification that the design is
properly built and integrated,
and

A Post implementation
assessment of how well the
system meets (or met) the goals



Definitions

AEngi neering of

Anyone involved in engineering
a system should exercise good
systems engineering practices.

Syst emso




Systems Engineering Terms

A LORA Level Of Repair Analysis

A LR  Launch Reliability

A LRM Line Replaceable Module

A LRU Line Replaceable Unit

A MAJCO Major Command

A MAP Mission Area Plan

A MBE Model Based Engineering

A MBIT Maintenance Builin Test

A MCMTMean Corrective Maintenance Time

A MCTI Mean Cost To Isolate

A MCTRMean Cost To Repair / Mean Cost To Replace

A MDT Mean Downtime

A MEFL Mission Essential Functions List

A MESL Minimum-Essential Subsystem List

A MLH/AH Maintenance Labor Hours per Active
Hour

A MMH/FH Maintenance MarHours per Flying Hour




Systems
Engineering

Terms

A MNS Mission Needs Statement

A MP  Mission Profile

A MP/U Maintenance Personnel per Operational Unit
A MRS Mobility Requirements Study

A MSMTMean Scheduled Maintenance Time

A MTBCF Mean Time Between Critical Failure
A MTBDE Mean Time Between Downing Event
A MTBF Mean Time Between Failures

A MTBFA Mean Time Between False Alarms
A MTBMMean Time Between Maintenance

A MTBMA Mean Time Between Maintenance
Actions

A MTBPM Mean Time Between Preventative
Maintenance

A MTBSA Mean Time Between System Aborts
A MTBR Mean Time Between Removal

A MTBUM Mean Time Between Unscheduled

Maintenance



Systems Engineering Terms

A MTBSM Mean Time Between Scheduled Maintenance
A MTD Maintenance Training Device

A MTTF Mean Time to Failure

A MTTI Mean Time to Isolate

A MTTR Mean Time to Repair / Mean Time to Replace
A MTTRF Mean Time to Restore Function

A MTTRS Mean Time to Restore System

A NMC Not Mission Capable

A OM  Opportunistic Maintenance

A OMS Operational Mission Summary

A ORD Operational Requirements Document

A PdM Predictive Maintenance

A PoF Probability of Failure / Physics of Failure

A PRA Probabilistic Risk Assessment

A PBRA ProbabilistieBased Risk Assessment

A WRA Weapon Replaceable Assembly

A WSR Weapon System Reliability



DoD Systems Engineering Modernization

SE Modernization Overview

(M&s)
“There is a lack of an integrated approach to implementation of SE Focus Areas
that is creating a delay in full implementation of the Digital Transformation which g' 1 g 1
is necessary to ensure the relevant guidance, skills, and training are available to LOE 1 Advance the En lneerln PraCtlce
deliver a robust, disciplined approach to weapon systems acquisition.” SW-AGHE, L] Mosa*

DevSecOps  LLUALIEFRETH

:
Y nchivecture | e S LOE 2 Connect and Strengthen the Technical
OO tenereeivnser S - Community

SOS/Enterprise ¥ e —
Collaboration & Data 4
Engineering Workflow J m’:&“x »

Workforce Training & l Afocused approach to workfoece Initiatives
Culture that enable culture change & skills gap

ENABLERS RESULTED FROM OUTREACH/INFORMATION SESSIONS

Collaborating with Government,
Industry & Academia

* International Council on Systems Engineering
(INCOSE)

* Defense Acquisition University (DAU)

* National Defense Industrial Association (NDIA)

* Systems Engineering Research Center (SERC)

LOE 3 Develop the Workforce

SE-MOD-Overview-Cleared-v3 . pdf

https://www.cto.mil/sea/se/



DoD Systems Engineering Modernization

SE Modernization Goals & Lines of Effort (LOES)

LOE 1 -SE MOD BoK & Communit y of Practice

LOE 4 Advance and Manage Standards -

LOE 5 Provide Technical Expertise for Independent
Engineering Assessments

LOE 6 Provide System of Systems Architectures
Guidance

Destribution Statement A Approved for publc redease. Distnbution is unkmited. Cases # 22-S-0026 & 23-S-1760

SE-MOD-Goals-LOEs-Cleared-v3.pdf

https://www.cto.mil/sea/se/



Systems engineering is, of course, related to
systems theory. Systems Theory is an
interdisciplinary framework for
understanding, analyzing, and designing
complex entities made up of interrelated
parts. Instead of studying components in
isolation, it emphasizes the relationships,
interactions, and dynamics among parts
within a whole system. Systems theory
originated in biology but has since expanded
to engineering, information science, social
sciences, management, and beyond. Ludwig
von Bertalanffy (1901-1972), a biologist, is
considered the father of General Systems
Theory (GST).




Systems

Theory

Core Principles of Systems Theory

Holism (The Whole is Greater than the Sum of its Parts)

* Systems cannot be understood by examining components
alone.

 Example: A human body’s health emerges from the
interactions of organs, not just the organs themselves.

Interdependence & Interaction

* System elements interact and depend on one another. A
change in one part affects the rest.

Boundaries

* Asystem is defined by what is inside vs. outside (its
environment). Boundaries may be physical or conceptual.

Inputs, Processes, Outputs, Feedback

* Every system takes inputs from the environment,
processes them, produces outputs, and uses feedback to
adapt.

Open vs. Closed Systems

* Open systems exchange energy, matter, or information
with the environment.

* Closed systems have minimal exchange (mostly theoretical
in practice).

Homeostasis and Equilibrium

* Systems tend to self-regulate and maintain stability
through feedback loops.

Hierarchy and Subsystems

* Systems are often nested: subsystems within systems, and
systems within larger systems.

Emergence

* New properties emerge at the system level that cannot be
reduced to the properties of individual parts.




Syst ems

Understand User
Requirements, Develop
System Concept and
Validation Plan
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Engl neer
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DoD Systems Engineering V

Systems Engineering

Operational Delivered
Need < > Capability ///OC/FOC

o .
% S OT&E
oﬁ Requirements <::> Validated /o
o) q Solution >
o \~
9. Q\
Technical Processes % "L 74l Technical Processes
[] - stakeholder 2 = == .
i sign roauc
Requirements g @ DT&E + Validation
Definition . Verificati
* Requirements e
Aralual + Integration
i * |Implementation
« Architecture e
V Design i
Technical Management Processes
* Decision Analysis * Requirements Management * Technical Data Management
* Technical Planning * Risk Management * Interface Management
* Technical Assessment * Configuration Management
Enables a balanced approach for delivering capability to the warfighter
DT&E - Developmental Test and Evaluation OT&E - Operational Test and Evaluation

IOC/FOC - Initial Operating Capability/Full Operating Capabiity

Figure 1-2. Systems Engineering Processes

-DoD Systems Engineering Guidebook



DoD SE Policles

Table 1-1. Systems Engineering-Related Policy

DoD Directive 5000.01, The Defense Acquisition
System

Office of the Under Secretary of Defense for Acquisition
and Sustainment, September 9, 2020

DoD Instruction 5000.02, Operation of the Adaptive
Acquisition Framework

Office of the Under Secretary of Defense for Acquisition
and Sustainment, January 23, 2020

DoD Directive 5137.02, Under Secretary of Defense
for Research and Engineering (USD(R&E))

Office of the Chief Management Officer of the Department
of Defense, July 15, 2020

DoD Instruction 5000.88, Engineering of Defense
Systems

Office of the Under Secretary of Defense for Research and
Engineering, November 18, 2020

-DoD Systems Engineering Guidebook



The Role of the System
Engineer

AAny engineer acts as a systems engineer when
responsible for the desigh and implementation
of a total system.

ACKS RAFFSNBYOS GgAGK &l
lies primarily in the greatér emphasis on
defining goals, the creative Pen_eratlon of
alternative designs, the evaluation of
alternative designs, and the coordination and
control of the diverse tasks that are necessary
to create a complex system.

AThe role of Systems Engineer is onsahager
that utilizes a structured value delivery process




The Systems
Engineering Process

A The major steps in the completion of a typical systems engineering project are the following:
(1) problem statement; (2) identification of objectives; (3) generation of alternatives; (4)
analysis of these alternatives; (5) selection of one of them; (6) creation of the system, and,
finally, (7) operation.

A Some examples of Systems Engineering Process activities are:
Defining needs, operational concept, and requirements
Functional analysis, decomposition, and allocation
System modeling, systems analysis, and tradeoff studies
Requirements allocation, traceability, and control
Prototyping, Integration, and Verification

System Engineering Product and Process control
Configuration and Data Management

Risk Management approaches

Engineering technical reviews and their purposes

To Io Io Po Do Do Do I I»




S0S, SOI, MS, & SS

P O

SoS Systems that interact with each, but were not all intentionally
designed to work together, may exhibit unexpected behaviors upon

interaction.

SOk System of interest, the system you are currently focused on.

MS¢ Mission system, the primary system to meet the need.

S&; Support system, a system that aids the MS.
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Operations
Concept

A An Operations Concept is a vision (in general terms) for what the system is,
and a description of how the system will be used.

A An Operations Concept consists of a set of scenarios describing how the
system will be used during all of its operational phases.

A The scenarios are often accompanied by illustrations of the system
operations.

A An Operations Concept:

A Serves as a validation reference for the design throughout the life cycle

A Describes how the design can accomplish the mission described by the
objectives

A Key to defining all the requirements
A Evolves into the flight operations plan later in the life cycle



OpsCon vs ConOps

AANSI/ AIAAGA3AH N MH &bl idSa GKFEG GKS GSN)XYa 02y O0SL
are often used interchangeably but notes that an important distinction exists in that each has a
separate purpose and is used to meet different ends.

A 1SO/ IEC/ IEEE 29148 describes the ConOps as: The ConOps, at the organization level, addresse:
f SIFRSNEAKALIQa AYUSYRSR gle 2% Z2LISNIuUAYy3d UuKS 2
systems, as black boxes, to forward the

A1SO/ IEC/ IEEE 29148 describes the OpsCon as A System Operational Concept (OpsCon) docume
describes what the system will do (not how it will do it) and why (rationale). An OpsConis a user

oriented document that describes system characteristics of tie-elivered system from the
dza SNXda QDASGLIZAYUOD



OpsCon vs
ConOps

A Concept of Operation#\ verbal and graphic statement, in broad outline, of
Yy SYUSNILINAASQa |aadzYLIiA2ya 2N Ay
operations. The concept of operations frequently is embodied inrbomge
strategic plans and annual operational plans. In the latter case, the concept c
operations in the plan covers a series of connected operations to be carried o
simultaneously or in succession. The concept is designed to give an overall
picture of the enterprise operations. It is also called the CONOPS

A Short definitionA document describing the characteristics of a proposed
system from the viewpoint of the people who will use it.

A Operational Concept: @OSNDH It FyR 3INILIKAO adl
assumptions or intent regarding an operation or series of operations of a
system or a related set of systems. The operational concept is frequently
developed as part of a system development or acquisition program. The
operational concept is designed to give an overall picture of the operations
using one or more specific systems, or set of related systems, in the )
SYUSNIINAaSQa 2Z2LISNIUAZ2YIT SYODANZYYS)
perspective. It is also called the OpsCon. It is defined in an Operational
Concept Document
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Decomposition

Many types of decomposition

A Requirements Decomposition

A Functional Decomposition
A Functional Architecture

A Physical Decomposition
A Physical Architecture

A Operational Architecture
A Allocates functions to physical subsystems
A Provides complete description of the system design

A Integrates the requirements decomposition with the
functional and physical architectures



Decomposition (Continued)

System Requiremerq— User Defined
nonexhaustive | based on content and allocation
inclusive
Effectiveness Functional Performance Physical Interface
Measure Requirement Requirement Property Requirement
Requirement

Imposed Desigr

Requirement | | Reference
Requirement




Systems Analysis and Design

AModels are the language of the designer.

AModels are representations of the systéoabe-built
or asbuilt.

AModels are a vehicle for communications with various
stakeholders.

AModels allow reasoning about characteristics of the
real system.

AModels can be used for verification by analysis.

A Al models must themselves be verified.




System Model
Restraining
Factors

A Assumptions
A Simplifications
A Limitations

A Constraints

A Preferences



Architectural
VIEWS

What views or perspectives are useful when
RSaAdyAy3ad [ yR R20dzYSyu
architecture?

What notations should be used for describing
architectural models?

Each architectural model only shows one view or
perspective of the systertt.might show how a
system is decomposed into modules, how the
run-time processes interact or the different ways
in which system components are distributed
across a network. For both design and
documentation, you usually need to present
multiple views of the software architecture.




Architectural patterns

Patterns are a means of representing, sharing and reusing knowledge.

An architectural pattern is a stylized description of good design practice,
which has been tried and tested in different environments.

Patterns should include information about when they are and when the
are not useful.

Patterns may be represented using tabular and graphical descriptions.



System Integration

A Integration is the process of assembling the system from
components.

A Integration begins with the elementary pieces or configuration

pie 0]
AGSYa o/ LQauv 2F GKS adadasyo
Al FG4SNI SFOK /L Aa (i O2YLR Y S
tested.
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A This process continues until the entire system is assembled and
tested.

A Interface Specifications and Interface Control are critical to a
successful system integration.



Work and Resource
Management

A A Work Breakdown Structure (WBS) is a hierarchical breakdown of
the work necessary to complete a project.

A The WBS should be a prodibetsed, hierarchical division of
deliverable items and associated services.

A The WBS should contain the Product Breakdown Structure (PBS).

A At the lowest level are products such as hardware items, software
items, and information items (documents, databases, etc.) for
which there is a cognizant engineer or manager.

A A project WBS should be carried down to the cost account level
appropriate to the risks to be managed.



Work Breakdown Structure (WBS)
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TECHNOLOGY DEVELOPMENT

Aircraft SYSTEM
|
Air Vehicle
SUBSYSTEM
Armament/
Airframe Propulsion Avionics Weapon
Fire Control
Detect Aim Fire Track

https://www.secnhav.navy.mil/rda/OneSource/Documents/New%2eBME881C%20Work%20Breakdown%20Structures%20for%20Defense %2 0Ma@items. pdf



Aircraft Level 1

System
Level 2
Air Vehicle
Training Program
Management
) | ,
I |
_ o ] ) Level 3
Airframe Avionics Propulsion || Equipment Services
| | ’
Commu- L Fire Level 4
nication’ Navigation Control
I [§
) ) Level 5
Antenna Receiver Transmitter

FIGURE 5. Program WBS Description

https://www.secnav.navy.mil/rda/OneSource/Documents/New% 263TIR
881C%20Work%20Breakdown%20Structures%20for%20Defense%20Materiel%20Items.pdf




Maintainability

Maintainability is that
system design
characteristic associated
with the ease and rapidity
with which the system
can be retained In
operational status, or
safely and economically
restored to operational
status following a failure.




Verification

A+SNATFTAOI GA2YY G5AR L o0daAfR GKSE
A Each requirement must be verified
A Verification Methods: Test, Analysis, Inspection and
Demonstration
Awdzf S I mY d¢Said 6KSNBOSNI LI2aaArot
A Perform Analysis and Inspection, where Test is not possible
A Pay careful attention to validity of simulators and models
AwdzZ'S T HY a¢Sald GKS gl & @e2dz dza S
A 1dentify what is not tested in flight configuration

A Careful review to assure items are properly verified by
a combination of Analysis, Inspection or Test.

A Review of the assumptions and interfaces of element
verified in pieces

A Attention to validity of simulators and simulations
A Careful review to assure these items are rog:)erly verified by
a combination of Analysis, Inspection or Test.
Awdzf S 1 oY G¢SdSYRES aeéaidsSy SyR
A Carefully review the assumptions and interfaces of any
elements verified in pieces
Awdzt S I nYbaYSMARTFE/ BYRAGAZ2Y AE

A Verify Redundancy and Graceful Degradation Modes along
Y:V'th Odn Board Fault Protection and Ground Contingency
rocedures

A Stress Testing and Negative Testing to find Latent Flaws



Validation

Azt ARIFIOAZ2YY G5AR L RS&aA3day 2NJ 0

A Validation shows that the Design when used according to the
Operations Concept meets the Requirements and the Customers
Goals and Objectives and can be produced within the Cost, Schedule
and Risk constraints

A Validation Methods: Analysis, Predictions, Trade Studies, Test
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requirements are not driving the system design or implementation.

A Initial Validation during Phase A and B is critical to proceeding into
Phase C where detail design occurs
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A Validation also occurs in parallel with verification where End to End
tSauaz aAaaAzy {AYdzZlIuAZzZya aKz2g

built



HSI Defined

Human Systems Integration is
defined as a process that optimizes
the human part of the total system
equation by integrating human
factors engineering, manpowet,
personnel, training, health, safety,
survivability, and habitability
considerations into the system
acquisition process



