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Systems Engmeerlng Modernization

Models and data
central to systems

NOTIONAL VIEW: FULL SE
MODERNIZATION LIFE CYCLE

¢ Cyclic nature of modern SE
*  Still milestone-based )/
¢ SE core principles in every Acq pathway

* Flexible system life cycle entry poinfs:L
L eeeee Build- M eeeeee (MCA)

. sd engineering
== modernization

Requires a way to capture how certain data or information representing key aspects of a
system relates to other data or information in the semantic and structural forms
necessary for effective synthesis or co-use with other data or information

(Systems Engineering Research Center, 2022)
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Ontological Principles — The Goal

 Ontologies: Semantic data models that describe general types of things in a domain of interest, properties
used to describe them, and their relationships

Ontology challenges:
— Multiple ontology formalisms in existence and development takes time (e.g., BFO and BORO)
— Different ontologies express commitments differently, which impact compatibility and extensibility
— Interoperability challenges with UML-based system modeling languages used in system descriptions

Value of ontologies lies in what they allow us to communicate — unambiguously and consistently across diverse stakeholders

GOAL:

Develop an approach, grounded in SE and MBSE practice, to harmonize and normalize a set of
different sources that define elements, concepts, and relationships differently.

 Promote commonality and consistent application across development, integration, and
modernization of systems and technologies

« Empower our ability to synthesize, compute on, and reason about engineering data and decisions
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Example Problem Space: MOSA

U.S.C Title 10 §4401 MOSA Requirement Modularity

— “Degree to which systems, major constitutive subsystems and
components within a system, and major subsystems and

components across subsystems can function as modules ...”
(Text - H.R.6395 - 116th Congress (2019-2020): William M. (Mac) Thornberry National
Defense Authorization Act for Fiscal Year 2021 | Congress.Gov | Library of Congress, n.d.)

MOSA
!” Major System Platform ] ]
!y Major System Component I nte rfa Ce Sta n d a I'd Izatl O n

@_- Y Comporent — Logical and physical interface aspects are based on and
OSA

comply with widely-supported, consensus-based standards

@ Key Interface

:l"— .\“. :"‘— \". @ Interface
(?) (?) (?) J Open Interface Both lead to increased integration of components and
@—n’lm"z interoperability between systems among other benefits

Problem across MOSA standards:

No semantic harmonization. No level of abstraction consistency.

(Zimmerman et al., 2019)
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Bigger than MOSA: Controls guide and constrain
execution of system lifecycle processes

Typical Inputs
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Controls

Applicable laws and regulations

Enablers
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Controls, e.g. standards,
govern, in varying degrees
and kinds, all system lifecycle
process activities

Numerous standards
addressing multiple domain
concerns, e.g. MOSA, safety,
cyber security, etc., levied on
a system

Most standards are text based
— |.e. no semantic data model

(Walden et al., 2023)
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(Recognized Consensus Standards, n.d.; Standards Incorporated by Reference
(SIBR) Database | Standards.Incorporated by Reference (SIBR), n.d.; Welcome to

the ASSIST (Database-for Military Specifications and Military Standards), n.d.)

There is no easy button...

«  Several databases available to identify

standards applicable to a system Numerous consensus-based standards available, but...
— But they id individual standards and do not » require deep technical knowledge of the standard
create harmonization across standards « overlap and compete and/or conflict with each other

« present options that when chosen may not work with other
implementations of the same standard using different options

« address multiple domain concerns, e.g. interoperability,
safety, and cyber security

Each standard...
« talks about things uniquely within the scope of the standard

» defines adherence of an implementation to the standard
differently, e.g. compliance vs. conformance

| Can’t apply a standard to a system in universum
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Help please!

 As a systems engineer...

— Which standards and which parts of the standard
are applicable to my system?

— | don’t have time to become intimately familiar
with all the standards

— How do | choose the standards that don’t conflict?

— How do | choose an option that will work with
other implementations of the same standard?

— How do | normalize all the concepts and terms
into a coherent, consistent understanding?

— How do | do this in a model-based way?

 As an organization... Organizations anc need a star
— How do we govern the development of ; ; ; ; T
systems and enforce consistent application of point that is fle.)(lble for the!r specific .
standards across our family of systems or program technical and business needs in

product line?

a model-based framework
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Standards Identification Approach

uc [Package] Use Cases | Standards Identification Approach Use Cases ]J PrOblem SCO ped tO
system

modernization
«block»

Standards Identification Approach - Modernization Case p I'Og rams Vi ce new
start

Identify specific applicability of specific
consensus-based standard requirements to
common architecture elements

Provide traceability and
evidence that domain
concerns are being addressed
via standards application

(|
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Information Normalization

Cor.nmon « Basic standard requirement/clause
Architecture structure

Element —  The <subject clause> shall <action
verb clause> <object clause>
<optional qualifying clause>, when
<condition clause>. (ryan & wheatcraft, 2023)

« Many standards bound clauses to
Network Bus standard-specific conceptual entities,
i.e. subjects
— Makes it difficult to know the

Standard A Standard B applicability of a standard clause

. Need a means to:

— Normalize the conceptual entities
under a common architecture element

— Align a referencing architecture to the
common architecture elements within
a specific domain

Doodad Thingamajig
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Architecture Assessment

2-6 July 2024

« How do you assess if a referencing
- architecture, e.g. system architecture,
addresses domain concerns via
standards identification and application?

— Reduce manual inspection as much
as possible

 Need a means to quickly and efficiently:
— Expose architecture elements
— Perform mappings
— Conduct the assessment
— View the results
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Analytic Viewpoint for Information
Normalization

 Model-based architectural viewpoint that frames
stakeholder concerns related to the analysis
and assessment of an architecture against
engineering domain concerns

e AVlaN establishes:
— An information normalization framework

— Archite_cture assessment metrics based on
normalized governance

— Methods for analysis and assessment of an
architecture against the assessment metrics

— Model kinds and views used to support
analyses with respect to system development
and modernization needs relevant to the
standards and guidance captured
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AVlaN Standards Identification Ontological
Framework

package Conceptual Model AVlaN-Std Conceptual Model])

o
AViaN-Std
Consensus-Based Standards and Reference Architectures AVlaN-Std Reference Architecture AVIaN-Std Adherence View Referencing Architecture
' Ci t
«Concept»
! S f |
«Concept» ‘(cardinaliiy 5 R ystem of Interest
Prescribed Consensus-Based External Standard or Reference Architecture predicate = is exhibited by} T T~ — 7 |
- - ity = 1) -
J «Concept» predicate F source} _ 7 |
! RefArch System dpali P |
| -~
- -
| {cardinality = 1., | _ - | A - !
| predicate = contains} _ - - | ~ P |
| - : ~ {cafdinality = 1, |
v {cardinality = 1., |- (carcf|nal|t{= i1 AN — preflicate = exposes}
«Concept» predicate = is decomposed by} | P predicate = target} {cardinality = 1, | > ~ - I
c Based Standard Requi t _ - . predicate = enables} | P - o |
- ~
S~ «Concept» | & ~ [
ey - |{cardlnallly =15
~ - RefArch Subsystem | - predicate = is decomposed by}
~ _ «Concept» {cardinality = 1 ~
RN I RefArch Adh Profile A predicate =sofrcel] |\ |
=~ | = LS o ~ |
=~ | = \ =~ ~
{cgrdinality 51, N — = - ~ |
icate = N {cardinality = 1..%, | <7 {cardinality = 1, \ S~ ~ |
) predicate = is supported by} predicate = verifies}  \ N Ind ~
N | {cardinality =1 {cardinality = 1..*, — ~ |
> | redicate = en.;bles) NGgRcent? icate = } =~ N
> " o RefArch Adherence Verification =~ = N |
AN ~
N «Concept» - N v
«Concept» ~ ~ \ «Concept»
Standards Categorical Element —~
Must Use Flag N iality E1, © ~ \ Standards Applying Element
~ S ~ predicgte = fargeff |~ _ \ A---
= o N , ~ = =
~ N S =S N - - {cardinality = 1,
{cardinality = 1, S ~ , {cardinality = 1.7, «Concept» = source}
= 3 by} ~ N predicate = normalizes} N N i
L i Consensus-Based Standard Requirement Identification
«Concept» ™
(cardinaIinL qui ‘ \
predicate £ is characterized byF | T T N NN
L= == == | | {cardinality = 1, \
| {cardinality = 0..%, predicate = measures} |
| | predicate = choose between} | | .
| L — — - — - - = =4 | «Concept»
| e e on) | RefArch Adherence Quantification
____________ 1
{cardinality = 0..*,
predicate = conflicts with}
. .
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Content Diagram Food Browning Reference Architecture [ README - AVIaN-Std Overview ])
AV I a N — Std Analytic Viewpoint for Information Normalization (AVIaN)-Std is an architectural viewpoint that 7
frames stakeholder domain concerns related to the analysis and assessment of a system
architecture against consensus-based standards required for a system to address those
concerns.
. . I
Ontological framework implemented as s >
00 rowning Reference Architecture
UAF fit-for-purpose reference architecture W;ﬁ
- - . Architecture Strategy «profile» .
and prOf”e des|g ned to: e AVIaN-Std_Profile
. . . . Summary & Overview Strategy Domain ontent Guide
» ldentify, categorize, and normalize standards into - w
common architecture elements within a capability domain Summay and Overview — =) |
Resources «AVlaN-StdAdherenceView»
. . . — COPY ME - AVlaN-Std
* Present options, dependencies, and conflicts among o Ve
Sta n d a rd S Resources Domain Content Guide
» Support flexibility, innovation, and ability to meet unique Standards
rogram needs while constraining overall space to _— ; "’
p g 1 H g p Standards D c tent Guid Capablllty-
appropriate levels of commonality S "
f Specific
 Promote information discove
ry G GeorgiaTech Reference
* Provide mechanism for traceability and evidence of hsiaeassd  Architecture
adherence for referencing architectures
« Tailor to specific capability e Cereoreten
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Using AVIaN-Std

TS Relations « Capability-specific
5 Food Browing Reference Archiecture archtectr AVlaN Reference
Conceg_tual Model ~ | : : ArChIteCtU re USGd aS
_I%]r(éﬁ);zrl;/liia—tig\r\l/slaN—Std Adherence View «AVlaN-StdAdherenceView» read On |y prOJeCt |n
] Metric Suite Definitions
] E)Ap;q ui Btehle?viorst refe renCIng
[] Stereotypes arCh IteCtU re
[ Validation Suites
AVIaN-Std Profile Content Guide
EH=] Toasting Domain «AVIaN-StdReferencingArchitecture»
] AVIaN-Std Adherence View «AVlaN-StdAdherenceView» ° AVI a N Std Ad herence
] Behavior
Requirements VleW paCkage COpIed
] Structure into referencing
architecture
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AVlaN-Std Adherence View

« User-guided workflow implemented in 5 packages with
smart packages, preconfigured matrices, and tables:

1. Adherence Profile Application
- Expose relevant architecture elements

2. Resource Alignment
- Assert capability and functional alignment

3. Standards Identification
- |dentify relevant and applicable standards

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

- Choose among options

- Declare exceptions to required standards

- View standards traceability

4. Adherence Verification

- Analyze verification of tracing to the Reference Architecture
5.  Adherence Quantification
- Quantify adherence to Reference Architecture
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Functionally align Referencing Architecture to
Reference Architecture

|

«AVlaN-StdReferenceArchitectureResourcesAlignmentPackage»

2. Resources Alignment

2.1 AVIaN-Std Reference Architecture Package Import

«SmartPackage» Lol
«SOIAlignmentPackage»

2.2 System of Interest Alignment

=
2.2 System of Interest to Reference Architecture System Mapping

I

«SmartPackage»
«SAEAlignmentPackage»

2.3 Standards Applying Element Alignment

2.3 Standards Applying Element to Reference Architecture Subsystem Mapping
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Many kinds of systems may be

defined in the Reference
Architecture if the capability
domain is broad

Align referencing
architecture system with the
appropriate, reference
architecture system

Every standards applying

element must align with
Reference Architecture
subsystem

Filters standards applicable
to element to those
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Legend =
/' AVlaN-StdReferenceArchitectu... | & >
5 o

= £

v c

g3

5 &

o -

g8

i ®

B [@ 2.2 System of Interest Alignment 1
E] Government Issued Toaster 1/

Legend
/" AVlaN-StdReferenceArchitectureSubsys...

7 Resources Taxonomy [AVIaN-Std | @

~|Q Electro-Mechanical Connectivity

Q) Power Distribution and Management

O Sensing

~=|J Heat Transmission and Management
' Processing

=| Networking

B [a 2.3 Standards Applying Element Alignment
El Crumb Tray
El Electric Plug
E] Heating Coil
EJ Network Interface Card
E] Toaster Loader Top

e

\v /™| Food Contact

N
N
N
N
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ldentify applicable standards

«SmartPackage» tal

«SCCldentificationPackage»
3.1 Standards Categorical Component Identification

[ |
3.1 Standards Applying Component to Standards Categorical Component Mapping

«SmartPackage» ta
«SClldentificationPackage»

3.2 Standards Categorical Interface Identification

3.2 Standards Applying Component to Standards Categorical Interface Mapping
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Map standards applying
elements in Referencing
Architecture to Standards
Categorical Elements that
are logically and physically
similar

Constraints prevent mapping
to Categorical Elements not
in aligned subsystem

Not all standards applying
elements will map

— Can’t know everything
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Legend %
/" StandardsCategoricallnterfaceldentification |< @
5 &
x €
=)
TE
z <
85
S 9
< w
3 @
B [© 2.3 Standards Applying Element Alignment 1
E] Electric Plug 1/

Legend
/" StandardsCategoricalComponentidentification

[ All Applicable Standards Categorical Elements for Syst [

8 AViaN-Std Ref Arch Electro-Mechanical Subsystem [

{3 AViaN-Std Ref Arch Food Contact Subsystem @

8 AViaN-Std Ref Arch Heating Subsystem @

8 AviaN-Std Ref Arch Networking Subsystem @

S

I

wv 5 E

£z3 o6%¢%

tar- 203

cE- 3 5 2

s} bS] [} 1%

() [ T P4

B 2 2.3 Standards Applying Element Alignment 1 1 1

E Crumb Tray 1 1/

E Heating Coil 1 1

E Network Interface Card 1 1/

E] Toaster Loader Top

—
\l




View

tandards Traceability Summary

Identified . : .
. Chosen Optional . Excluded Must Use Referencing Architecture
# Name Standar_ds Identlfle_d Standard Standard Cholce Rest_JItant Must Use Standard Requirements Standard Specific Standard All Applied Standards
Categorical Requirements X Standard Requirements X -
Requirements Requirements Requirements
Elements
U Food Tray Food Equipment Food Equipment Food Equipment x 4 Food Equipment Sanitation Food Equipment Food Equipment
E% Sanitation Regulation Sanitation Eé Sanitation Regulation |>® Regulation Reqt 1 Eé Sanitation Eé Sanitation Regulation
Reqt 2 5@ Regulation Reqt Reqt 4 14 Food Equipment Sanitation Regulation Reqt 1 Reqt 1
Food Equipment 2-2 L® Regulation Reqt 3 Food Equipment
Z4 Sanitation Regulation 14 Food Equipment Sanitation 4 Sanitation Regulation
N B Crumb Tray Reqt1 56 Regulation Reqt 2-2 Reqt 3
Food Equipment % 4 Food Equipment Sanitation Food Equipment
Z4 Sanitation Regulation 5® Regulation Reqt 4 Z4 Sanitation Regulation
Reqt 3 Reqt 2-2
Food Equipment
£4d Sanitation Regulation
Reqt 4
) Electrical | g ¢ Electrical Interface £@ Electrical Interface Standard Reqt 2 %  Electrical Interface
2 K& Electric Plug @® Contacts | >® Standard Reqt 2 L@ Standard Reqt 2
O Heating Food Service % 4 Food Service Equipment Safety Food Service
Device Eé Equipment Safety L® Guidance Reqt 1 Eé Equipment Safety
Guidance Reqt 1 14 Food Service Equipment Safety Guidance Reqt 1
Food Service 5® Guidance Reqt 4 Food Service
3 ] Heating Coil Eé] Equipment Safety Lz)é Equipment Safety
Guidance Reqt 2 Guidance Reqt 4
Food Service
23 Equipment Safety
Guidance Reqt 4
v Network %  Networking Standard Eé Networking Standard Reqt 1 % 4 Networking 1 Proprietary 1 Proprietary
Protocol L@ Reqt 1 L@ Standard Reqt 4 Messaging Standard Messaging Standard

4 EJ Network Interface Card

% ¢ Networking Standard
5@ Reqt 2
% ¢ Networking Standard
L@ Reqt 4

8 Networking Standard Reqt 2
8 Networking Standard Reqt 4

5 B Toaster Loader To
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Easily derived requirements can be levied on vendors

L8 Reqt 4

<« Networking Standard
5@ Reqt 1

x  Networking Standard
L® Reqt 2

% 4 Networking Standard

www.incose.org/symp2024 #INCOSEIS

18



Run analysis to quantify degree of adherence
to Reference Architecture

|

«AdherenceQuantificationPackage»
5. Adherence Quantification

AN

5. Adherence Quantification Metric Table

Total Number
Of Reference
Architecture
X M
& Scope &1 Must Use
Standard
Requirements

# At Date

Toasting
Domain

1 [2024.04.24

13.00 (=

Adherence = (1 —
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«MetricSuite»
AVIaN-Std Reference Architecture Adherence Quanitification

71 « Adherence
{target = 5. Adherence Quantification}

attributes
«MetricDefinition» -Total Number Of Reference Architecture Must Use Standard Requirements : Integer
«MetricDefinition» -Total Number Excluded Must Use Reference Architecture Standard Requirements : Integer
«MetricDefinition» -Percent Adhering Referencing Architecture Standards Adhering Elements : Real
«MetricDefinition» -Total Number Of Must Use Safety Standard Requirements : Integer
«MetricDefinition» -Total Number Excluded Must Use Safety Standard Requirements : Integer
«MetricDefinition» -Percent Safety Concern Addressed Via Applied Standards : Real
«MetricDefinition» -Total Number Of Must Use Interoperability Standard Requirements : Integer
«MetricDefinition» -Total Number Excluded Must Use Interoperability Standard Requirements : Integer
«MetricDefinition» -Percent Interoperability Concern Addressed Via Applied Standards : Real
«MetricDefinition» -Total Number Of Must Use Cyber Security Standard Requirements : Integer
«MetricDefinition» -Total Number Excluded Must Use Cyber Security Standard Requirements : Integer
«MetricDefinition» -Percent Cyber Security Concern Addressed Via Applied Standards : Real

stratified
by domain
concern

Percent
Sl e Adhering Total Number ol hbiazy HEECTE Total Number
Excluded Must . Excluded Safety
Referencing Of Must Use Of Must Use
T s Architecture | Safet m  MustUse w Concern M, Interoperabilit
Architecture | == = Y e Safety B Addressed | P Y
Standards Standard - ; Standard
Standard . . Standard Via Applied .
. Adhering Requirements . Requirements
Requirements Requirements Standards
Elements
80 6 1 83.3333 3

Total Number Percent

Total Number Percent Total Number Excluded Cvber
Excluded Must Interoperability Of Must Use et
Must Use Security
o Use o Concern i Cyber i Cvber M Concern
B nteroperability | ™ Addressed Via = ™  Security = ybe =
; Security Addressed
Standard Applied Standard ) ;
Requirements Standards Requirements S A LanEleg
Requirements Standards
0 100 2 1 50

Number Excluded Must Use Requirements

x 100

Total Number Must Use Requirements
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Summary

« AVlaN-Std is a model-based analytic viewpoint based on an ontological
framework

« AVlaN-Std aids systems engineers and organizations to consistently identify and apply
consensus-based standards to their system and provide traceable and justifiable evidence
for addressing domain concerns by:

Defining how to capture information about standards relevant in a domain context

Defining how to normalize and unify the applicable concepts extracted from the relevant
standards

Pefining how to identify and apply standards consistently across a family of systems or product
ine

Giving program offices the flexibility they need to choose the right standards based on their
specific business and technical needs

Enabling traceability and evidence for addressing domain concerns via standards application

Being reusable

« AVIaN-Std can be tailored and applied to any capability domain
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Additional Slides
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Apply AVIaN-Std Profile

«AdherenceProfileApplicationPackage»
1. Adherence Profile Application

[ |
1. Adherence Profile Stereotype Application
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Matrix preconfigured to
facilitate applying information
exposing stereotypes to
relevant parts of the
Referencing Architecture

Not all architecture elements
need to apply a standard

— Only stereotype those that are
needed
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Legend
/" Applied Stereotype

8 Adherence Profile Application Stereotypes [

= AVIaN-StdReferencingArchitecture [Package]

<> AVIaN-StdReferencingArchitectureStandardsApplyingCompon
<> AVIaN-StdReferencingArchitectureStandardsApplyinginterface

<> AVIaN-StdReferencingArchitectureSystemOfinterest [Class]

<> NonReferenceArchitectureStandardRequirement [Class]

[ [2] Toasting Domain

[] AVIaN-Std Adherence View
[] Behavior
£ [] Requirements
[ [ Standards
[®l 1 Proprietary Messaging Standard
[ System Requirements
B [ Structure
E Back Assembly
[ [ Back Assembly Parts
E Crumb Tray
EJ Crumb Tray Handle
E Electric Cord
E Heater Leads
E Toaster Base
E Toaster Wall Part 2
= [ Common Parts
E Ejection Assembly
=1 Mystery Spring
=] Restoring Spring
& Trigger Switch
E Government Issued Toaster
E Inner Front Assembly
E [ Inner Front Assembly Parts
E Circuit Board
EJ Handle and Locking
=] Heating Coil
[ Insulating Caps for Locking Mechanism
EJ Magnetic Lock Piece
EJ Network Interface Card
& shaft Spacer
& Toaster Loader Top
& Toaster Wall Part 1
E [ Interfaces
E Electric Plug
= Outer Case Assembly
B [ Outer Case Assembly Parts
& cancel Button
£ LED Display Panel
& Plastic Casing
& Press Handle
£ Regulator Knob
&= side Assembly
& [ Side Assembly Parts
=] Bread Holder Support Wires
£ Electromagnet Switch Release

N«
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Select standard requirement option choice

«SmartPackage»
«OptionStandardsSelectionPackage»

3.3 Standard Requirement Option Choice Standards Selection

[ |
3.3 Standards Applying Element Element to Standard Requirement Option Choice Mapping
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Many standard
requirements present
options
— Choose the one that
makes the most

business and technical
sense

Selections may result
In additional, indirect
standard requirements
due to dependencies
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Legend
/" ConformsTo_NonUAF

£3 Food Equipment Sanitation Regulation Reqt 2 [

Eé‘, Food Equipment Sanitation Regulation Reqt 2-1

B L2 3.3 Standard Requirement Option Choice Standards Selection
E Crumb Tray

v =24 Food Equipment Sanitation Regulation Reqt 2-2

Legend
/" DependsOn
,” Implied Depends On

£3 Food Equipment Sanitation Regulation Reqt 2 [@

£3 Food Equipment Sanitation Regulation [Standards Taxonomy] @| [~
=1Z3 Food Equipment Sanitation Regulation Reqt 2-2

Bl £4 Food Equipment Sanitation Regulation [Standards Taxonomy]
B 4 Food Equipment Sanitation Regulation Reqt 2
Eé‘, Food Equipment Sanitation Regulation Reqt 2-2
23 Food Equipment Sanitation Regulation Reqt 4

= =|Z3 Food Equipment Sanitation Regulation Reqt 4

-

-
-
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Map to standards not identified in Reference

Architecture

«SmartPackage»

«NonAVIaN-StdStandardsldentificationPackage»

3.4 Non-Reference Architecture Standards ldentification

3.4 Non-Reference

|
Architecture Standards

(o
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Every standards
applying element must
apply a standard

Either identified in Reference
Architecture

— Or specific to the
Referencing Architecture

www.incose.org/symp2024 #INCOSEIS

Legend
/" ConformsTo_NonUAF

8 3.4 Non-Reference Architecture [@
~I|[Rl 1 Proprietary Messaging Standard

[a 2.3 Standards Adhering Element Alignment
E] Crumb Tray
E] Electric Plug
E] Heating Coll
E] Network Interface Card

E] Toaster Loader Top

1

/
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Declare exceptions to must use requirements

and provide justification

Legend
/" NonAdherenceException

«SmartPackage» 53]
«NonAdherenceExceptionsPackage»

3.5 Non-Adherence Exception Declaration

|
3.5.1 Standards Applying Element Element to Must Use Standards Requir ts ExceptionsMapping

L

2 3.5 Non-Adherence Exception Declaration @
&3 Electrical Interface Standard Reqt 2
Eé Food Equipment Sanitation Regulation Reqt 2-2
Eé Food Equipment Sanitation Regulation Reqt 3
Eé Food Equipment Sanitation Regulation Reqt 4
£4 Food Service Equipment Safety Guidance Reqt 1

3.5.2 Non-Adherence Exception Justification

Eé Food Service Equipment Safety Guidance Reqt 4

8 Networking Standard Reqt 1

g8 Networking Standard Reqt 2

B [ 2.3 Standards Adhering Element Alignment

N\ = Eé Food Equipment Sanitation Regulation Reqt 1

E] Crumb Tray 1
K Electric Plug
=] Heating Coil
EJ Network Interface Card 1

E] Toaster Loader Top

= %3 Networking Standard Reqt 4

Standards Adhering Non Adhering Must Use

# Element Reference Architecture Justification Authority
Standard Requirement
Food Equipment L . )
1 |E Crumb Tray Eé Sanitation Regulation A_pp_ll_catlon of this standard cpuld result in Gina Burdell
Reqt 1 significant cost and schedule increase.
Network Interface i i ids i
2 = Cord 29 Es;\firklng Standard Do not agree that this standard aids in Gina Burdell

addressing cyber security.
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It may not make
technical or business
sense to map to
standard
requirements flagged
as must use

Must declare
exception and
provide justification

Date

4/23/24, 1:17 PM

4/23/24, 1:17 PM
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Auto-Generated Requirements

# Id

1 STDREQ-1
2 STDREQ-2
3 |STDREQ-3

4 STDREQ-4
5 |STDREQ-5

6 |STDREQ-6
7 STDREQ-7
8 |STDREQ-8
9 |STDREQ-9
10 |STDREQ-10

11 STDREQ-11
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(el STDREQ-5

CEl

Ce

A Name

Network Interface Card -
STDREQ-1 Proprietary Messaging Standard

Requirement

Network Interface Card -
STDREQ-2 Networking Standard Reqt 2

Requirement

Network Interface Card -
STDREQ-3 Networking Standard Reqt 1

Requirement

Network Interface Card -
STDREQ-4 Networking Standard Reqt 4
Requirement
Electric Plug - Electrical Interface
Standard Reqt 2 Requirement
Crumb Tray - Food Equipment
STDREQ-6 Sanitation Regulation Reqt 2-2

Requirement

Crumb Tray - Food Equipment
STDREQ-7 Sanitation Regulation Reqt 3

Requirement

Crumb Tray - Food Equipment
STDREQ-8 Sanitation Regulation Reqt 4

Requirement

Crumb Tray - Food Equipment
STDREQ-9 Sanitation Regulation Reqt 1

Requirement

Heating Coil - Food Service

Text

The Network Interface Card shall adhere to Proprietary Messaging
Standard.

The Network Interface Card shall adhere to Networking Standard Reqt 2.

The Network Interface Card shall adhere to Networking Standard Reqt 1.

The Network Interface Card shall adhere to Networking Standard Reqt 4.

The Electric Plug shall adhere to Electrical Interface Standard Reqt 2.

The Crumb Tray shall adhere to Food Equipment Sanitation Regulation
Reqt 2-2.

The Crumb Tray shall adhere to Food Equipment Sanitation Regulation
Reqt 3.

The Crumb Tray shall adhere to Food Equipment Sanitation Regulation
Reqt 4.

The Crumb Tray shall adhere to Food Equipment Sanitation Regulation
Reqt 1.

The Heating Coil shall adhere to Food Service Equipment Safety Guidance

STDREQ-10 Equipment Safety Guidance Reqt Reqt 1.

1 Requirement
Heating Coil - Food Service

The Heating Coil shall adhere to Food Service Equipment Safety Guidance

STDREQ-11 Equipment Safety Guidance Reqt Reqt 4.

4 Requirement
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Refined By
E] Network Interface Card

E] Network Interface Card

E] Network Interface Card

E] Network Interface Card

E] Electric Plug

E] Crumb Tray

E] Crumb Tray

E] Crumb Tray

E] Crumb Tray

E] Heating Coil

E] Heating Coil
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Run analysis to determine if mappings have
been done correctly

«MetricSuite» fms o Va I I d atl O n
Reference Architecture Adherence Verification [
{target = 4. Adherence Verification} b a S e d m et rl CS

attributes u
«ValidationBasedMetricDefinition» -Percent Referencing Architecture Key Elements Applying a Standard : Real{... d efl n e d to to
ﬁ «ValidationBasedMetricDefinition» -Percent Exposed Referencing Architecture SOI : Real{metricType = Passed ...
«ValidationBasedMetricDefinition» -Percent Exposed Referencing Architecture Key Elements : Real{metricType ... 'f
«AdherenceVerificationPackage» «ValidationBasedMetricDefinition» -Percent Valid Standards Categorical Element Identification Mapping : Real{... q u a n tl

«ValidationBasedMetricDefinition» -Percent Optional Consensus Based Standard Requirements Chosen : Real...

ValidationBasedMetricDefiniti -P t Aligned Refi ing Architecture SOl : Real icT =P dE.. d f II_

Bl acheriDiinkions Parcert Aled Raferoncing Architscturo Key Eloment. - RearmotricType = egree ot we

4. Adherence Verification Metric Table fo rm e d n e S S to
the ontology

underpinning

Percent m
FEITEeE FEIECI Percent Valid [Pt Referencing th e fra eWO rk

4. Adherence Verification

Pe_rcent Al|gneq Percent Exposgd Standards Optional e ——
Aligned Referencing Exposed Referencing Categorical Consensus Standards
# M Date ,é, Scope o1, Referencing | & Architecture | M, Referencing S Architecture | Elegrlnent o Based s Applvin
Architecture Standards Architecture Standards P Standard pplying
] ) Identification ) Elements
SOl Applying SOl Applying Mabbin Requirements Aot &
Element Elements pping Chosen pplying
Standard
1 2024.04.23 13.31 |[z] Toasting Domain 100 80 100 100 100 100 80

2-6 July 2024 www.incose.org/symp2024 #INCOSEIS 27



References

. Defense Acquisition University. (n.d.). Modular Design. Retrieved April 23, 2024, from https://content1.dau.edu/DAUMIG_se-
brainbook 189/content/Design%20Considerations/Modular-Design.html

. Office of Law Revision Council, United States Code. (n.d.). OLRC Home. Retrieved March 15, 2023, from
https://uscode.house.gov/browse/prelim@title10/subtitleA/part5/subpartF/chapter327/subchapter1&edition=prelim

. Recognized Consensus Standards: Medical Devices. (n.d.). Retrieved April 24, 2024, from
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfstandards/search.cfm

. Ryan, M., & Wheatcraft, L. (2023). INCOSE Guide to Writing Requirements (INCOSE-TP-2010-006-04). International Council on Systems Engineering.

. Standards Incorporated by Reference (SIBR) Database | Standards Incorporated by Reference (SIBR). (n.d.). Retrieved April 24, 2024, from
https://sibr.nist.gov/

. Systems Engineering Research Center. (2022, October 17). Modernizing Systems Engineering for Digital Transformation.
hitps://sercuarc.org/modernizing-systems-engineering-for-digital-transformation/

. Text—H.R.6395—116th Congress (201 9-2020%: William M. (Mac) Thornberry National Defense Authorization Act for Fiscal Year 2021 | Congress.gov |
Library of Congress. (n.d.). Retrieved March 15, 2023, from https://www.congress.gov/bill/116th-congress/house-bill/6395/text

. Walden, D., Shortell, T., Roedler, G., Delicado, B., Mornas, O., Yew-Seng, Y., & Endler, D. (2023). INCOSE S}/stems Engineerin%Handbook, 5th Edition
(5th ed.). John Wiley & Sons Ltd. https://www.wiley.com/en-us/INCOSE+Systems+Engineering+Handbook%2C+5th+Edition-p-97/81119814290

. Welcometoithe ASSIST (Database for Military Specifications and Military Standards). (n.d.). Retrieved April 24, 2024, from
https://assist.dla.milfenline/start/

P Zimmerman, P.-Ofori, M., Barrett, D., Soler, J., & Harriman, A. (2019). Considerations and examples of a modular ogen systems approach in defense
systems. The Journal'of.Defense Modeling and Simulation, 16(4), 373-388. https://doi.org/10.1177/1548512917751281

2-6 July 2024 www.incose.org/symp2024 #INCOSEIS 28


https://content1.dau.edu/DAUMIG_se-brainbook_189/content/Design%20Considerations/Modular-Design.html
https://content1.dau.edu/DAUMIG_se-brainbook_189/content/Design%20Considerations/Modular-Design.html
https://uscode.house.gov/browse/prelim@title10/subtitleA/part5/subpartF/chapter327/subchapter1&edition=prelim
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfstandards/search.cfm
https://sibr.nist.gov/
https://sercuarc.org/modernizing-systems-engineering-for-digital-transformation/
https://www.congress.gov/bill/116th-congress/house-bill/6395/text
https://www.wiley.com/en-us/INCOSE+Systems+Engineering+Handbook%2C+5th+Edition-p-9781119814290
https://assist.dla.mil/online/start/
https://doi.org/10.1177/1548512917751281

N 34th Annual INCOSE

international symposium
: hybrid event
!'u RN

7 Dublin, Ireland
'y July 2 - 6, 2024
www.incose.org/symp2024

#INCOSEIS




