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Outline

1. Where does it start & where does it end?
2. Keeping it simple let’s step through a simple life cycle
a.The Realization
b.Characterization
c.The vision of success
d.Translation of success to measurable criteria
e.Engineering a solution
f. Evaluating outcome
g.Evolving
3. Questions (and hopefully) Answers

1t Goal: Give you an entertaining overview of how SE applies engineering principles across
the life cycle regarding requirements

2"d Goal: Get you out in time for lunch
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Requirements ... Where do we start?
* | like to keep things simple so let's start at the beginning.

There is an opportunity to
disrupt the market if we can
develop a Blue Widget. We
can capture the market.

Every new system or system upgrade begins with the

recognition of and operational deficiency or opportunity
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Requirements ... Okay, but where does it end?
* |t doesn't, we just start all over again

Y Corp’s new Purple Tiger
is outperforming our old
Blue Widget in every
market. How do we regain
the upper hand?

Recall: Every new system or system upgrade begins with the

recognition of and operational deficiency or opportunity
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The Realization

* Qur product is losing
sales

Before we can write
a single “Who shall
what” we need to
realize the critical
ISSUES.

BUSINESS
DECLINE

LOREM IPSUM DOLOR SIT AMET, CONSECTETUR
ADIPISCING ELIT, SEC DO EIUSMOD TEMPOR
INCIDIDUNT UT LABORE ET DOLORE MAGNA
ALIQUA. UT ENIM AD MINIM VENIAM, QUIS
NOSTRUD EXERCITATION ULLAMCO LABORIS NiSl
UT ALIQUIP EX EA COMMODO CONSEQUAT.
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Characterization

* Define the issue(s)
* Qur costs are going up
* Ourtechnology is out of date
* We can no longer maintain our products
in field
* Technicians using our system are
discarding them

See NRM §4.3.21
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The vision of success

 Mission Statement: An
Artificial Intelligence
enhanced computer for
technicians See NRM §4.3.2.1

* Goal: It will guide our techs
through the toughest
jobs See NRM §4.3.2.2

* Objective: Our software can

loaded on any computer that meets our specifications
See NRM §4.3.2.32
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Engineering a solution
e (Creation of the Need statement

* The <Stakeholders> need the <entity> to ...
* Creation of the Stakeholder Requirements
* The <entity> shall ...

* Creation of the System Requirements
* The <SOI> shall (verb phrase) what [condition].

Before we can write Needs & Requirements

we need to Engineer!

See GTWR §1.7



Engineering a solution

Opportunity or Deficiency

It looks simple!

There is still a lot of work to be
accomplished.

Image Source: https://www.speexx.com/wp-content/uploads/Speexx_Blog Goal_Setting.jpg Incose.org | 9
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Engineering a solution

* Begin by understanding the operational domain!
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Driver G Register Cart D Mechanic

Owner Registration
Service

(Image Source: https://caminao.wordpress.com/how-to-implement-symbolic-representations/use-cases/ )
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Engineering a solution e Define the
Get Reservation SySte m
avg:gtbb/éb\cm/@\@e behaviors
Check Driver Id Upgrade 7 ° Nomina|
Fetch Cart /?/\8)\ Refused i) ?L/é :
& Horse Fetch Horse Fetch Cart g 4 * Off-nominal
Failed Assemble C;clz;ut Checkout " ¢ Th|S |S Where
| b P
C“fj)““‘ w - / X you learn about
Image Source: https://i0.wp.com/caminao.blog/wp-content/uploads/2013/03/spapapa_checkout.jpg needed
capabilities

You are defining the operational architecture for the system solution!
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Translation of success to measurable criteria

Measures or Suitability (MOSs)

Measures of Effectiveness (MOEs)

Measures of Performance (MOPSs)

Key Performance Parameters
(KPPs)

Technical Performance Measures
(TPMs)

Leading Indicators (LIs)

Translating these measurable criteria
into requirements are critical first
steps in the requirements process.
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Engineering a solution
* Definition of gl Aol
* Requirements | |
Air data Rudder
* System architecture
Actuator
° Log ical | Icunimllerﬁ
ngﬁn 1;:T Rp:{d‘:elsr - , Ailerons/elevons
* Physical T oo™
aht ool
* Verification slsor o \ Actuators
architecture (next
slides)

Image Source: https://eaglepubs.erau.edu/app/uploads/sites/4/2022/07/Aircraft FBW-768x368.png
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Evaluating outcome
* Verification

* Our 18tjob is to plan how the full set of requirements will
be verified.

 (Creation of a verification architecture that will determine
what the verification program looks like.

i org | 14
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Evaluating outcome
* Verification

Execution

* |tis ourjob

* to capture the evidence of compliance

* QOrganize the data

* Support audits and review (with the support of SMEs as
necessary)

Image Source: https://www.castoredc.com/wp-content/uploads/2019/05/an-essential-guide-to-edc-in-clinical.png
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Evaluating outcome

 \alidation Plannlng

* If you are in an acquisition role you will perform similar
activities

* You focus will be on demonstrating that the Needs are
satisfied.
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Evolving

* Evolution of a system is a result of realized operational
deficiencies and availability of new technology

Operational
Deficiencies

eeds Concept PI'OJeCt and SYStem Production  Operations Retire
Analysis ~ Development Management

Integration

Successful systems are
typically a marriage of
technology development and
operational deficiency.

Technology
Development

Technological
Opportunities

Production & Logistics Planning

Training

Diagram developed by: Paul J. Componation, Ph.D., CPEM, Fellow-ASEM, neoseorg L
Associate Dean of Graduate & Interdisciplinary Affairs, College of Engineering, University of Texas at Arlington
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Closing

* Note that the process is not 100% linear
* There are feedback loops throughout the life cycle
* Figure 2.12 from the f Validation
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* |If you are new to

and Design Element

Implemntatlon
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Systems Engineering | N en | G ~
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e |n 2026 we will have the Desugn Controls

Original figure created by M. Ryan and L. Whea tcraﬁ Usage granted per the INCOSE Copyright Restrictions. AII other rights reserved

M Odel Based G u Ide to FIGURE 2.12 Verification and Validation Confirm that SE Artifacts Generated During Transformation are
. Acceptable. Source: Adapted from Ryan and Wheatcraft [14].
Needs & Requirements
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Questions & Answers
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You chose
e Questions & Answers e Break for Lunch

Image Source: https://cdn.pixabay.com/photo/2015/11/03/09/03/question-mark- Image Source: https://www.pinterest.com/pin/391391023849122732/
1019993 _1280.jpg
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