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Confucius (551 B.C. -479 B.C.)

“If names not be correct, language is nhot in accordance with the truth of things”

Modernly paraphrased
“The beginning of wisdom is to call things by their proper name.”

oO~L,TIME



Modernly paraphrased
“The beginning of wisdom is to call things by their proper name.”

Taxonomy — Wisdom?

“If so, then in Systems Engineering
what is a requirement?”
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Requirement X  + v [B

< Methodologies, Practices, and Guidelines / System Engineering J

{ Requirement

(SEBoK, Requirement) a statement that identifies a system,

product or process characteristic or constraint, which is
unambiguous, clear, unique, consistent, stand-alone (not
grouped), and verifiable, and deemed necessary for stakeholder

acceptability

Source:
SEBOK Requirement

See also
INCOSE, OS SE

SEBoOK
System, System Requirement, Stakeholder, Stakeholder Needs

and Requirements, Product, Process, Characteristic, Constraint
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EL] requirement X  + v [B

a) < Optime / System Engineering / requirement [

%

nl:l L]

% ( requirement

8 . .
(requirement) A documented statement of something that must

O be measurably fulfilled by objective evidence

>

Note 1 to entry: A requirement must be necessary, must be
attainable, must be documented, and must have measures to
verify its fulfillment.

See also

SEBoK
requirement

ISO 9000
objective evidence, requirement, quality requirement

OS SE
OS SE, requirement type, requirement review, R, R1, R2, R3,

product requirement, product architecture requirement,
product function requirement, product interface requirement,

product maintenance requirement, product operation
requirement, product reliability requirement, product storage_

requirement, product transport and handling_requirement,

product design requirement, product design, design basis,
design philosophy, design review, DR, DR1, DR2, DR3, level of

abstraction, system requirement, subsystem requirement, part

requirement, system, subsystem, part
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L) requirement type X + v [H Oc
.:a < Optime / System Engineering / requirement type d
%
DI:I .
% (| requirement typd
a unique identifier given to an group of requirements which all
O share a commonality, purpose, or attribute.
>

Note 1 to entry: Requirement types can be established for any
delineation of commonality that has recognized merit, such as
for processes, functions, operations etc.

Note 2 to entry: Requirement types serve to modify
requirements when placed before the word requirement, such
as in product requirement, product architecture requirement,

product design requirement or similar.

Note 3 to entry: Requirement types themselves can be modified
for level of abstraction, such as in subsystem level product

function requirement.

See also

ISO 9000
product, requirement

OS SE
level of abstraction, product architecture requirement, product

design requirement, product function requirement, product

interface requirement, product reliability requirement, product

operation requirement, product fabrication requirement,
product inspection requirement, product assembly requirement
, product verification requirement, product transport and

handling_requirement, product storage requirement, product

maintenance requirement, product validation requirement
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level of abstraction

Optime / System Engineering / level of abstraction [

%

{ level of abstraction

(level of abstraction) a unique identifier given to an abstraction

that is designated uniquely in a given domain

Note 1 to entry: in system engineering, levels of abstraction are
designated for hierarchical relationships between items that
compose a product. For example, systems are composed from
subsystems that are composed of lower level items such as

modules, components or parts.

© 2025 Optime Subsea AS. All rights reserved.
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Gl

requirement review X  + v [B 9L
cﬁ € Optime / System Engineering / requirement review [
%
DEI L L
% {requirement review
5
(requirements review /R) The verification process undertaken by
O stakeholders to determine if a requirement has been
>_ established and agreed upon by documented information and
fulfilled by documented objective evidence

Note 1 to entry: In practice, requirements are qualified by their
requirement type and or level of abstraction

OS SE

Note 2 to entry: Customers can establish product requirements
at any level of abstraction.

Note 3 to entry: Establishment and agreement upon

requirements by stakeholders may include authoring, reviewing,
and approving requirements by freeze or release before any

work activity to fulfill the requirement is authorized. For

example, a product requirement should be established, agreed,

and frozen prior to commencement any affected product design
work.

Note 4 to entry: At the system level, product requirements are
often established based on customer needs and expectations
for product or system utility. Subsystem requirements can then
be derived from from the released system requirements, and
part requirements from released subsystem requirements.

See also

© 2025 Optime Subsea AS. All rights reserved.
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EL] product design X  + v

a) < 2 Optime / System Engineering / product design [
%
DEI L]
i §product design
5
(product design, noun) the set of all documents that specify a a
O product’s utility, proper storage use and maintenance, and
>_ requirements to have the product produced from raw materials

Note 1 to entry: Product designs include product configuration

information.

Note 2 to entry: Product design documents must be kept as
[documented information]].

© 2025 Optime Subsea AS. All rights reserved.
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EL] design review X -+ v [B 9% & & = e = X
a) < Optime / System Engineering / design review [ . .
o9 . Dbjgc__ti'#e evidence
. . documented information

% (| design review | |
- . .

(design review /DR) The verification process undertaken by
O stakeholders to determine if a product requirement has been .
>_ fulfilled in a product design by documented objective evidence veriﬁcaﬂm. E%

Note 1 to entry: design review canrJnt be performed " ;

systematically unless product requirements are first released by I' L

requirements review such that design work can then ensue to . | \ .

fulfill these released requirements in product designs. DR2 ™ prﬁdu&_aesign

Note 2 to entry: In practice, product requirements are qualified

by their level of abstraction.

Note 3 to entry: Customers can establish product requirements des /|
: __~ design review.

at any level of abstraction.

Note 4 to entry: Establishment and agreement upon product i 7 A | \, product requirement
requirements by stakeholders may include authoring, reviewing, . " | o
and approving requirements by freeze or release before any =5 ' | .
work activity to fulfill the requirements is authorized. % / ,. |
Note 5 to entry: Design reviews should be performed at each . . /  [profu N\
: / I

level of abstraction, for example at the system level or DR1, at el
system level  gyhsystem level

the subsystem level or DR2, and at the part level or DR3.
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Needs & expectations
(...product
requirements)

System level

Subsystem level

Item (Part) level

J

~

“V” model product levels/
scopes of abstraction

Design
Systems

Design
Subsystems

Establish &
freeze product

: to
requirements

designs according

uirements suppliers systems

PROCURING

Assemble products
from incoming
parts, subsystems,

or systems

Receive/Inspect
incoming parts,
subsystems, or

Purchase parts,
subsystems, and
systems from

Create product
Verify, test

product reg- assembled products

Product Design
Outputs
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3D models, general arrangement & detail construction drawings, inspection assembly & test procedures, operating & maintenance manuals,
etc. are outputs of implemented product designs (product specifications) which serve as requirements to be fulfilled in downstream processes.

Outgoing
realized products

O TIME




PROCURING

Outgoing
realized products
Purchase
Systems

System level

Purchase
Subsystems

Subsystem level

Item (Part) level

J

5 Product designs est- Purchase parts, Receive/Inspect Assemble products

“V” model product levels/ Established ablish requirements subsystems, and incoming parts, from incoming Verify, test
scopes of abstraction product for purchased pro- systems from subsystems, or parts, subsystems, assembled products
requirements ducts suppliers systems or systems

Product Design |'= SSca A | <= 3D models, general arrangement & detail construction drawings, inspection assembly & test procedures, operating & maintenance manuals,
Outputs ¥ L ~[lk] etc. are outputs of implemented product designs (product specifications) which serve as requirements to be fulfilled in downstream processes.
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PROCURING

Outgoing
realized products
Receive
Systems

System level

Receive
Subsystems

Subsystem level

Item (Part) level E H

J

~ Product designs

_ blish ; Receive/Inspect Assemble products
Established Purchased parts, establish require- incoming parts, from incoming

product subsystems, and SEE fzr msgectlng subsystems, or parts, subsystems,
requirements systems JEEEIVED [prenlies systems or systems

“V” model product levels/
scopes of abstraction

Verify, test
assembled products

Product Design |'= R A | <= 3D models, general arrangement & detail construction drawings, inspection assembly & test procedures, operating & maintenance manuals,
Outputs g i ~[lk] etc. are outputs of implemented product designs (product specifications) which serve as requirements to be fulfilled in downstream processes.
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PROCURING

Outgoing
realized products
Pick, Asemble
Systems

System level

Pick, Assemble Test
Subsystems Subsystems

Subsystem level

Item (Part) level

)

2 - Product inspected Product designs Assemble products Verify/test parts
“\” model product levels/ Established Purchased parts, according to rquire- establish product from incoming and assembled
scopes of abstraction product subsystems, and ments for inspection assembly & test parts, subsystems, subsystem and

requirements systems and received to stores requirements or systems systems

Product Design ['= BSra A | <~ 5 3D models, general arrangement & detail construction drawings, inspection assembly & test procedures, operating & maintenance manuals,
Outputs | o o ~Jilze] etc. are outputs ofimplemented product designs (product specifications) which serve as requirements to be fulfilled in downstream processes.
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New Designs

{ -

v

Conceive Design Qualify Procure Assemble Verify Deploy Validate Maintain
r— — s s ) ) — — —9

Enterprise Resource Planning

. v

“V"” VERIFY

Service Life Cycle Management/SLM

(As-Built/ As-Maintained Records)
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3D models, general arrangement & detail construction drawings, inspection assembly & test procedures, operating & maintenance manuals, TR
etc. are outputs of implemented product designs (product specifications) which serve as requirements to be fulfilled in downstream processes. v .
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New Designs

TRLO TRL1-2 TRL3 -4 TRL5 -7

Enterprise Resource Planning

PROCURING

Service Life Cycle Management/SLM
(As-Built/ As-Maintained Records)

Needs & expectations
(...product
requirements)

Outgoing
realized products

System level

Design
Subsystems

Subsystem level

Item (Part) level

(e LT

“V” model product levels/
scopes of abstraction

Create product Purchase parts, Asse.mble prod ucts
designs according subsystems, and from incoming Verify, test
to product reg- systems from parts, subsystems, assembled products
uirements suppliers or systems

Establish &
freeze product
requirements

Product Design 2 3D models, general arrangement & detail construction drawings, inspection assembly & test procedures, operating & maintenance manuals,
Outputs i ) 1 k] etc. are outputs of implemented product designs (product specifications) which serve as requirements to be fulfilled in downstream processes.
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New Designs

Conceive Qualify Procure Assemble Verify Validate Maintain
S ——— —_—,y — ) —_— —— 9

Enterprise Resource Planning

Individual unit-designs serve to clone digital-twins to collect all
manufacturing and test records, and later service records in deployment Digital Twins in-service deployments
accrue all records by SN of repair, rework, & re-engineering
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