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Certain commercial software products are identified in this material.
These products were used only for demonstration purposes. This
use does not imply approval or endorsement by Stevens, SERC, or
CCDC-AC/DEVCOM, NAVAIR, nor does it imply these products are
necessarily the best available for the purpose. Other product names,
company names, images, or names of platforms referenced herein
may be trademarks or registered trademarks of their respective
companies, and they are used for identification purposes only.
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Research Tasks and Collaborator Network

RT-48 (2013) RT-168 — Phase | & Il (2016) RT-195 (2018) ART-002 (2018) — ART-022 (2021)

Mark Blackburn (PI), Stevens

Rob Cloutier (Co-PI) - Stevens

Eirik Hole - Stevens

Gary Witus — Wayne State
RT-118 (2104)

Mark Blackburn (PI), Stevens

Rob Cloutier - Stevens

Eirik Hole - Stevens

Gary Witus — Wayne State
RT-141 (2015)

Mark Blackburn (PI), Stevens

Mary Bone - Stevens

Gary Witus — Wayne State
RT-157 (2016)

Mark Blackburn (Pl), Stevens

Mary Bone - Stevens

Roger Blake - Stevens

Mark Austin — Univ. Maryland

Leonard Petnga — Univ. of Maryland
RT-170 (2016)

Mark Blackburn (Pl), Stevens

Mary Bone - Stevens

Deva Henry - Stevens

Paul Grogan - Stevens

Steven Hoffenson - Stevens

Mark Austin — Univ. of Maryland

Leonard Petnga — Univ. of Maryland

Mark Blackburn (PI), Stevens
Dinesh Verma (Co-PI) — Stevens
Ralph Giffin

Roger Blake - Stevens

Mary Bone — Stevens

Andrew Dawson — Stevens (Phase 1)
Rick Dove

John Dzielski, Stevens

Paul Grogan - Stevens

Deva Henry — Stevens (Phase |)
Bob Hathaway - Stevens

Steven Hoffenson - Stevens

Eirik Hole - Stevens

Roger Jones — Stevens

Benjamine Kruse - Stevens

Jeff McDonald — Stevens (Phase 1)
Kishore Pochiraju — Stevens

Chris Snyder - Stevens

Gregg Vesonder — Stevens (Phase |)
Lu Xiao — Stevens (Phase 1)

Brian Chell (Grad)—Stevens

Luigi Ballarinni (Grad) — Stevens
Harsh Kevadia (Grad) — Stevens
Kunal Batra (Grad) — Stevens
Khushali Dave (Grad) — Stevens
Rob Cloutier — Visiting Professor
Robin Dillon-Merrill — Georgetown Univ.

Mark Blackburn (PI), Stevens

Mary Bone - Stevens

Ralph Giffin - Stevens

Benjamin Kruse - Stevens

Russell Peak — Georgia Tech.

Stephen Edwards — Georgia Tech.
Adam Baker (Grad) — Georgia Tech.
Marlin Ballard (Grad) — Georgia Tech.
Donna Rhodes - MIT

Mark Austin — Univ. Maryland

Maria Coelho (Grad) — Univ. Maryland

WRT-1008 (2019)

Mark Blackburn (Pl), Stevens

Mary Bone - Stevens

John Dzielski- Stevens

Benjamin Kruse - Stevens

Bill Rouse — Stevens/Georgetown
Russell Peak — Georgia Tech.

Selcuk Cimtalay — Georgia Tech.
Adam Baker (Grad) — Georgia Tech.
Marlin Ballard (Grad) — Georgia Tech.

Alanna Carnevale (Grad) — Georgia Tech.

William Stock (Grad) — Georgia Tech.
Michael Szostak (Grad) — Georgia Tech.
Donna Rhodes - MIT

Mark Austin — Univ. Maryland

Maria Coelho (Grad) — Univ. Maryland

Mark Blackburn (PI), Stevens

Dinesh Verma (Co-Pl) — Stevens

Kunal Batra — Stevens

Mary Bone - Stevens

John Dzielski, Stevens

Steven Hoffenson - Stevens

Steve Hespelt - Stevens

Roger Jones - Stevens

Benjamin Kruse - Stevens

Chris Snyder - Stevens

Brian Chell — Stevens

Daniel Dunbar (PhD) - Stevens

Jessica Driscoll (PhD) — Stevens

Andrew Underwood (Ungrad) — Stevens
Cory Phillipe (Grad) - Stevens

lan Grosse — Univ. of Massachucetts
Tom Hagedorn — Univ. of Massachusetts
Joe Gabbard — Virginia Tech

Jared Van Dam (PhD) — Virginia Tech
Kelsey Quinn (PhD) — Virginia Tech

WRT-1036 (2020)

Mark Blackburn (PI), Stevens

John Dzielski- Stevens

Russell Peak — Georgia Tech.

Selcuk Cimtalay — Georgia Tech.
Taylor Fields — Georgia Tech.
William Stock (Grad) — Georgia Tech.

Maria Coelho (Grad) — Univ. of Maryland
Russell Peak — Georgia Tech.

Stephen Edwards — Georgia Tech.

Adam Baker (Grad) — Georgia Tech.
Marlin Ballard (Grad) — Georgia Tech.

lan Grosse — Univ. of Massachucetts WRT-1025 (2020)

Tom Hagedorn — Univ. of Massachusetts Mark Blackburn (PI), Stevens

Todd Richmond — Univ. of Southern California (Phase I) Mark Austin (Co-PI) — Univ. Maryland
Edgar Evangelista — Univ. of Southern California (Phase 1) Maria Coelho (Grad) — Univ. Maryland

Sahil Panchal — Georgia Tech
Jake Sisavath — Georgia Tech
Gabriel Rizzo — Georgia Tech
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e INTRO: Context and Scope of NAVAIR SE Transformation

« WHAT: Digital Engineering Measures Correlated to Skyzer Digital Engineering
Lessons Learned

e HOW: Evolving Surrogate Pilot & Experiments to Demonstrate Art-of-the-Possible
—Authoritative Source of Truth
—"Full Stack” Graphical CONOPS, Mission, System, Multi-physics, Ontologies, Ref. Architectures
—Stakeholder Analysis Models (e.g., Cost, Airworthiness)
—Modeling Methods
—NDigital Signoffs — Transformation From CDRLs
—Cyber Ontology Pilot (being used for DEVCOM Training Course — unclassified/Distro A)

e HOW WELL: Contributing Modeling Examples transitioning to Support Workforce
Development demonstrating Art-of-the-Possible

November 2-4, 2021 Annual Sponsor Research Review o 4



* SYSTEMS Surrogate Pilot Scenario:

" ENGINEERING

A Skyzer UAS Search and Rescue Mission

Deep Dives by Phases

] Performance constraints force
Graphlt_:al CONOPS Multi-physics Design
Scenario: Search & Y considerations —
Rescue P1: Multi-physics similar to Bell Eagle Eye
S

- PR

]

P2: Airworthiness
\ s
j’l T—

P3: Cost Modeling

Doing Everything in Models to Demonstrate Art-of-the-Possible

NAVAIR Public Release 2019-443. Distribution Statement A — “Approved for public release; distribution is unlimited”
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Digital Engineering Measures Correlated to DE Lessons

Learned from NAVAIR Systems Engineering
Transformation Pilot

e Correlated analysis of 22 DE Success Measure Categories with 17 lessons
learned benefits observed during NAVAIR Surrogate Pilot that applied DE

methods and tools using an Authoritative Source of Truth that modeled everything
to demonstrate the art-of-the-possible

Quality Velocity/ Agility User Experience Knowledge Other Total
=
— = 2 o
= ] — - — | =0
515 |8 s |= S|z Il | =2 5|
e = e S le | = — | = - | =2 Q
Onl AHERE slElgls|_ 21211318 |E]E i
n sl=1Z21512 |5 |3 P T =T i A = I T I = - i - E | E
2| = i w | g == g = A =] = | & g = u 2|8 & g_
= — —_ " | = b= = ER R Eal
S|E |g|l=&= =22 ld alalz |2 |38 2|e |85 - : |2
Top 6 of 17 SHHEHHREHEHEA B IHHEE G T
= a2 £
p g Elz|s |09 |5 [z|2|cs|E|T|2|53 |2|e|2 Sle [2|2|E|E(5 ]|
s|2|slgl2lals(slzl2|=|2|alE |- |8|l2|2|8|2|a|a|2 g 2 |g
= = o |G = a 3 = s =
Shown Sle 215|222 (=|E]2|2|8|2(3 (% alB|3 8|20 |57 (2|8
w2 |al|2|5|2)|8 S|ladla |m| Bl |a|2|= Elald g |z
Q|2 e | 2 | [ o= |22 S |@lx|E| = an | = =
zls |3 £ 5ilg (2= a5 3|s |22 |5
T |E a Ela |~ a | = al= |=|a T | =
= |= |E =3 & & g2 =
This analysis is attempting to relate the lessons learned from the Surrogate Pilot to g S ﬁ
the DE Metrics Categories =

Total 58 108 a0 62 117 77 99 111 51 &0 111 59 71 91 76 101 79 84 62 93 116 77
Establish infrastructures for IME tools and AST as early as possible

Technically feasible to develop everything as a model

160
Use Digital Signoffs as a means for evelving from CDRLs 146
Establish and align modeling with methods & guidelines 154
Surrogate Pilot demonstrated a new operational paradigm for collaboration in AST I I 149
Technology enables collaborative capabilities in MCE 150
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svsTems Digital Engineering for Systems Engineering Roadmap:

* ENGINEERING Goals are Mutually Supportive not Orthogonal

RESERRCH CENMTER

Fully Implemented

g Samantic
[ Tool & Domain Auromated High Fidality X Digital Engineering

Modals for OE
mepﬂﬂm L -

- ok
o
m,‘ﬂ.;:ﬁw:;:ﬂ\w

DIGITAL
ENGINEERING
STRATEGY

Methodology
Artifacts are
Enabler for

MBSE
Strengthens
SE
Modeled
Everything

RESEARCH ROADMAPS
2019-2020

BYSBTEMBS

* https://sercuarc.org/wp-content/uploads/2020/01/ROADMAPS 2.3.pdf S L R
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https://sercuarc.org/wp-content/uploads/2020/01/ROADMAPS_2.3.pdf

., i S SYSTEMS Context Related to

Sy ENERERINE DoD Digital Engineering Strategy Goals

e MBSE Strengthens Systems Engineering (Goal 3)

— Represent Structure, Behavior, Interfaces, Requirements
and related interactions

— Can characterize different levels of abstraction — Mission,
System, Subsystem where different types of methods are
needed

— Can generate “documents/specifications”
based on stakeholder-relevant views
* Need to formalize representation that links information
in an Authoritative Source of Truth (Goal 2 — distributed
like Internet)

* Need computing infrastructure to access and visualize
on need-to-know basis (Goal 4)

¢ Need to semantically link information from different
modeling levels and types to enable tradespace

Threads

Fam

analyses and decision making (Goal 1 ) Extending the DoD Digital Engineering Strategy to Missions, Systems of Systems,
and Portfolios
e Skyzer models are unclassified examples and are being P. Zimmerman, T. Gilbert, J. Dahmann
22nd Annual NDIA Systems and Mission Engineering Conference Tampa, FL| 23
transformed to support workforce development (Goal 5) October 2019

November 2-4, 2021 Annual Sponsor Research Review o 8



SYSTEMS Skyzer Demonstrates Modeling Methods for SET

** ENGINEERING Framework Elements at Different Abstraction Levels
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. Other Business Models
Operational Models - 1
Personnel, support, training, etc. 1
1
MBSE i
<
S |
System Model is E :
tools & _ Authoritative Requirements = 1
. Source (e.g. Gov't 1
User Capability Model Specification) H
languages (aka Mission Model) '
L 1
. Acquisition 1
applicable v - = = mmm——-—=
I

1..__.-'\%. system Model Initial System Model Main E’ | :
= T T T T T T Fnasysemodel |~ T~ T T Confract— = = = § t -
System <
— 2 . Functional Baseline N : |I :
c £,
9 g1 1 !
5 B
() ol 1

— }
MBE i Sub-System 1 Model | | sub-system 2 Model Sub-Systermn-Modok |- 777 — = £ - 4 |
tOOIS & Sub-System I : 1
Tel®l < T ° ) g I' ;! i
I Allocated Baseline §1 1 :
anguages Discipline-Specific Models S I 1
licabl (Mechanical, Electrical, SW) 5 ! H I
applicable T
1
C I
Component 1 Model Component 2 Model Component n Model L : 1
- VVVV

NAVAIR Public Release 2017-892. Distribution Statement A — “Approved for public release; distribution is unlimited”
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syYysTEmMs How MBSE Strengthens SE by Characterizing the
Sescanch centea Analysis of Structure, Behavior and Interfaces

] “

¥ 4 : [ .'"'.:* _—— " e - : T e
4:Block Definition 5:Blocks/Parts/Interfaces | 10:Constraints/Performance S
Diagram Internal Block Diagram Parametric Diagram 11:Multi-Physics Analysis

12:Test /Plans oy S— |
Scripts : i

; 9:“ilities”
7: Scenarlo
T sty Raultiice 13: Next-level of Requirements
Requirements Diagram
=
MBSE Artifacts — More than just Requwements

November 2-4, 2021 Annual Sponsor Research Review 10
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“Full Stack” of Skyzer Models
Enables Acquisition Analysis

Reference models characterize reusable information and process
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Generalization of
Previous

Mission/Systems , — | NAVSEM | ! Airworthiness | |  CBT&E/ ||  Cyber |
______________ . Using and Tailoring ' Model |! Model |! MBTDModel !!'  Model !
1 . . | e T - ____ ., _____ | I
' Mission | Reference Models ' EEEEEEEE BRRRREEIIECEr e Vs '
! | , o , .
| Reference | NAVSEM | Reliability and : Cost | More...
| Models ! Compliant 1 Maintainability | | Model ,

—————————————— ! o ____
Fmmm e . B T 10 7 R ————————— :
| System i Skyzer Stakeholder Analysis Models
' Reference |
! Models | Mission Instance of Criteria focused on Capability-based Test &
""""""" Project Model CBT&E / MBTD Evaluation (CBT&E) and Mission-based Test
Usage OA ¢ Model Design (MBTD)
/’T *
2 Skyzer 1
L&R Syls System Instance of Criteria needed and evidence provided for
Mode Model Airworthiness Model getting a flight clearance
i
Contractor !
RFP Response Instance of New Cost Modeling approach based
Model Cost Model on using MBSE artifacts
Avi . A .
N Airframe Surrogat.e @ Program'X Substltu'fe
] Cost Equations Cost Equations Cost Equations
Landing-Gear
Subsystem Model

November 2-4, 2021

Annual Sponsor Research Review

How to model to develop Authoritative Source of Truth
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Docker Installer
(script installs =——p
OpenMBEE)

l

Surrogate Contractor+

Elements of Authoritative Source of Truth

Government-side of Authoritative Source
of Truth (AST) for Surrogate Pilot

Teamwork
Cloud

Cameo
Collaborator

Amazon Web
Services (AWS)

Teamwork
Cloud

_ Inspire
Activate+ Unlimited+
Display
MDAO+ Manager+ *
CAD/CAE+ Other+ *

OpenMBEE*

Model Management System (MMS)
View Editor
Model Development Kit (MDK)/DocGen

Integration and Interoperability Framework

Users
Anywhere

No Magic
Clients with

MDK/DocGen*
(all team members)

Stevens**

Model
Center
Teamwork
Cloud

Other
Tools

&
lolF** Simulation

NAVAIR Public Release 2018-194. Distribution Statement A — “Approved for public release; distribution is unlimited”
Annual Sponsor Research Review A
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s sysTEms Leverage Capabilities of OpenMBEE as Part of
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o7 ENSINEERING Integrated Modeling Environment

Model Development Kit/DocGen
_ V|ew g_q_g__}{_i_ewpoint Hierarchy

FarCamn

! Model Management System

e
ot gt by At
B =

P e i MMS repository

View Editor

e i = 2.1.6 Time to execute '..?
{2
Visualization in s e
View Editor e
(allows edits to o
be pushed back St e . T
into model) It ey o

NAVAIR Public Release 2017-370. Distribution Statement A — “Approved for public release; distribution is unlimited”
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P SYSTEMS Update View and Viewpoint for Skyzer System
SN SN SSRINE Model to Comply with NAVSEM Step 3.0 and 4.0

v (ve) Surrogate Pilot Switeh Org
2.0 Analyze
Operational Prolect: )
_|  Stakeholder roject: Skyzer_bek1_IM90-30_etc = & - W Skyzer Syste

Needs
Mission th @ 8 1 & + @
Model | Y
/v“ [CoD Cﬂﬁn|e|&¢
Usess—fF+7"7"1 | -~——=———- e il = [ Skyzer System Model
Skyzer v = [ 1 System (Black Box) Requirements
Lﬁﬁdse)lls Systom 20 ? m;“ I:} :;“ = B 1.1 Technical Dcmai.n Stakeholders
Model : = ¢ [ 1.2 Selected Operational Use Case
) th ¢ B 1.3 Mission Scenarios (System Black-box)
i ¥ [ 1.4 Critical Systern Properties and Constraints
RFPI\I/I?:(?SIOI‘]SG L ¥ [ 1.5 Systemn Context
4.0 Define B 1.6 System Design Constraints
/\ WE?L,TH“ B 1.7 Black-box System Requirements:
. Architecture » [ 1.8 System State Machine
Subz;c;?;:?(l\)/lr:)del th B 1.9 System Requirements Variation Analysis
I B 1.10 System Requirements
Landing-Gear E{ 5.0 ﬂy\:lhulﬂ Y ~ B 2logal white cax) Am'?i_mmra
Subsystem Model C::::ia;la B 2.1 Logical Decompaosition
=" _ ' Architeetures B 2.2 Interaction Between Logical Companants
— th B 2.3 Systemn Logical ibd
ward/System Level] w 1 " B 2.4 Logical Components

—~ K 2.5 Alternate Logical Components Evaluation
NAVAIR Public Release 2020-280. Distribution Statement A — “Approved for pliblic release; distribution is unlimited”

4 ical MMachi
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DocGen Generated View for Skyzer System
Model with Digital Signoffs

GE Surrogate Pllot Switch Org

Project: Skyzer System Model Document ~ N
B + @
JCOD Corspieis]
______ et - = = -
“"E:';“ai?'" + [ Skyzer System Requirements Analysis (Step 3)
[
Requiesents B 1 Technical Domain Stakeholders
g N glacted Operations g s
= I 2.1 Operational Use Case Signoff
L} LR >
4.0 Define = » B 3 Mission Scenarios (System Black-box)

Lagieal fifhibe
— Bax) 11 Delne e » B 4 Critical System Properties and Constraints
Sl - Amhilechme feden
= H e & » [ 5 System Context

pauEoss B 6 System Design Constraints
[ ] L] = =%y
3] sns;ﬁmh ¢ B 7 Black-box System Reguirements
Candidale
= Physical b [ 8 System State Machine
= Archibecturis . ) )
= " = [ 2 System Failure Analysis
ran':'ﬁﬁ'err.lc.-ni. 4 " ¥ & 9.1 1.6 Failure Derived Reguirements

I 2.2 System Failure Analysis Signoff

I 10 System Requirements Variation Analysis
NAVAIR Public Release 2020-280. Distribution Statement A —‘ Appruveu 101 puLIL TEIEASE, UISL VULV IS UTITTILEU
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.+ sysTtems Digital Signoff Are Placed in View Hierarchy With
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S ENGINEERING Model Artifacts that Should be Exposed

/' Dacuments DocGen Uses View and

|00 = 495 Skyzer System Requirements Analysis (Step 3)

Views define

LLLLLLALLL i i i
“Document” Structure . Viewpoint Hierarchy
. e - :
710 = 410 Technical Domain Stakeholders I il i ;Iﬁ%:o
View — || ' — ~ THee e
exposes 11 ; * 3. Mission Use Cases |

Model Elements

Viewpoints B i
|S s‘programn tO eXtraC ‘ | ~-:- = = --Ri uEI;DsE—;" f-;.*.xp;:l-mrﬁ il _d:_qx:ﬁcx

B
specific information  fe ||| T o T~ R R

H L L {mr::': I"'_"f_,'”m"'lw' alzer Mission Use Cases  Resupplyi@n ships using
from exposed model L Bt L o ek At
element {11575 105 452 oparstonaiuse case signet | ® signo Table
to generate View | Ty

: - e | conforms | = ] Y
7 1D = 412 Missien Scenarios (System Black-beox) | Bahavior Overview |
s = |,

= HBXpOSEs 2=

- af . ]
3. Mission Use Cases
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Froject: Skyzer System Model Document -

+ Skyzer System Model Documents « B Skyzer System Reguirements Anatysls [(Step 3)

Digital Signoff for Operational Scenario

Applicable to System

Branch: masber

e 8 | E + @ -3 LI a v o H & & oxzromt
- LT
T L EPES Rt e
e = Mo San Maioe Peiemaros Lopuck [omoeisty
w [ Skyner System Requirements Arahis (Step 3) S gy My Bhip g
AN Cipet i
¥ [ 1 Techrical Domain Stakeholders i - e B Pt T
-
w [ 2 Selected Operational Use Cass - .-.HM'-.
i 2.1 Operational Lise Cass Signaff — Abphir Syalin
3 MEor SoRfric (Syatem Blacs- o) algeb f
I 3 MEson Soanarios (System Black-bd i F
b [ 4 Crinical Sysiem Propenties and Corairains ¥ % oy
¥ [ 5 Sysbem Conbax shiemr s hamas b
aPertrres Parirren aPariorrer
* I & Syster Design Corstraints Buprer e Warigearss e Bamppet Team
¢ [ 7 Biack-box Syste Requirsmerts
b [ B Systers State Maching Figure 2. Resupplying ships using sutonomous cargo-hauling
b [ 9 Syatem Falum AnEveis
¢ [ 10 Systemn Recuirements Varation Analyss

M by mark

1) Enable Editing R B
2) Add Approval Status

Table 3. Operational Use Case Signoff

Approved
1)
- ia Approval Status
Wales
A B & x
Salectad
W |
Opeistional Lse IR
Case rejectad
to b defined
undafined

November 2-4, 2021

Annual Sponsor Research Review

2.1 Operational Use Case Signoff

Digital Signoff get “pushed”
back into Model
(continuing theme of AST)

Approved By  Approved By Completeness  Comment
[SME] [Chief-Engineer)
Mk
4]
Blackburn
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Digital Signoff for Subject Matter Experts
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- '"T""kcbhfﬂ'rrh':»:"'i"'# o .
Block Structure Recursive

I0 = 409 System Failure Analysis Z Z Z Z
. N : : :w'“:*'?;'i__'“é"‘ﬁ'fi'slel*’”f””%" '

" 3.9 Fault Tree Analysis

" {approval status = undefined,
approved_by = ", : . .
. approved_by 2="-" = «exposer»
comment= """ o asign 'fo.‘r!#_: -

——

«conformy | «yiewpointy
Pl ID = 442 System Failure Analysis Signoff Z g SignOff Table

. .
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Digital Signoff In View Editor for Subject Matter

Experts

TABLE NI Bk saessimon iy

RISH ASSESSMENT MATRIX

BEVEREY | castrophic Critical arginad
Freguent
fr

Peckabis
L]

Dccanional
=]

S i =1} m

e Medim i adaim

Eiiminated
F) Eliminanez

el [Pachigel 182

9.2 System Failure A

Gy ban

B EXFORT CEY T FILTER TABLE

Table 176. System Failure Analysis Signoff

Approved Approved
proval Status Completeness
Elements Ap By
- Value :
'alue : : :
_ B B8
B &8 # =
3.9 Fault Ti *
L9 FaLilt Trgs
" [ Adarn Baker
Analysis rajected B

ADD

Probability

Value :
@®

-
=

s B

ADD

Impact

Value :

gy System Faioet [B) 182

Fraginy) Gysten Faiosy

w8 Qaten
Fault Tree e
=R daas =B Evirvn
Camara Matarenon Faina Poaive
-
srace
4Bass Cenrss dBass Lo
L P iy Flsbari Sl i o Fnis e
5 T arEcuirmmests
Warifation of Camers Ducs
“Taces atmacms 2 =AM
Thot = “An operas Sral
Wy B T 0 Do n
il AR i T SRS
storconaflecsmmerts mzLrDTETe g o viceo benpmsesd
Ailhy chalieaaid widdaill i TARRA ML 8 L T Tl LG 0 B
Indreidual VHF Matinoany
sammericabos b groued W =T

i = T Seyzer LAY
¥l B mbim ko ol
IR ie ] b PRIl
WHF o mgnicaion i

QDL SO

Comment

iy i A eodra
basic event addad

il & “Tre v B Foe
e UAY o shig shal Be
Wy MRS ) [T
v of Smsorasy loan of
BN

Figure 43. 1.6.4 Imaging System Failure

Mitigation Requirement
to address Basic Events
that could lead to Mishap
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» sysTems Digital Signoff of Source Selection Technical Evaluation
** ENGINEERING  Done In Model as Part of Authoritative Source of Truth

L]
L RESEARRCH CENTER

WE Surrogate Pilol Switch O 1 [ LIAT Halp =

Skyzer_RAFP_Altair_v2 = + B Shyzee_RFF_Aesponss Branch; mast

Baq- ] E+ @ & oocLin @ & o Jl B AEXPORT -

2.1.7 Technical Cross Reference Sign Off
= W Skyzer AFP Aesponse
] . 1 Vel | Exddihng SUmimaey
I 2 Volume || Technical Descriptic
¥ 3 Appeesdix

B EXPONT CAY T FILTER TABLE
Technical Cross Reference Sign Off

Approval Approved

Approved Elaments Risk Status By Camirmenit
Adr Vehicle Parlormance medum  approved  Donald Evaluation Worksheet: Owerall the aircratt far excesds the operational radius
Operational Radius Polakovics KPR

Potential Strengths: Very significant margin for additional mission capability
and versabiity

Weaknesses: Aincraft may be lager and mone axpensive than necessany to
do the mission

Deficiancies: Mone

Uncertainty: Parformance analysis could not ba reviewed in [ts entirety due
to some inconsistent data. Manging seams larga enough to cover this

henwerver.
UAS Capability vy undefined  MNAA A
small
Alr Vehicle Parlormance; medum  approved  Donald Ewaluaticn Worksheet: Cwerall the design appears 1o have sufficlent
Enduranca Polakowics  andurance, with adedguats deveiapmeant mangin.
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%+ ENGINEERING Need for Further Maturity/Assessment
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e Formulating various categories of Digital Signoffs — and associated templates to
support them

e Investigating how Digital Signoffs represent maturing design to evolve from
classical baselines (e.g., PDR, CDR, TRR); considering scheme for Baseline
Progress Measures

* Investigating measures used to create Digital Signoff Metrics

¢ \Video: http://www.markblackburn.com/MBSE/WRT 1006 Digital Signoff Video 4 29 2020.mp4

2 Signoff Metrics

Number Of | _ ., Number Of High w Ratio Of Approved | |, Ratio Of Rejected

H M M .
#l =aDae s ggnofs |T™  RiskSignOffs ™  SignOffs =  SignOffs | o Average Risk |
1 2020.04.17 1344 5§ 1 0 0 55
2 2020.04.29 16.54 &5 1 0.6 0.2 40

Figure 6. Signoff Metrics

November 2-4, 2021 Annual Sponsor Research Review o 21
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SYSTEMS DEVCOM Example Reference Architecture for

ENGINEERING “Full Stack” with Tools
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Thank youl!

Dr. Mark Blackburn

Principal Investigator

Member of SERC Research Council
Member of OpenMBEE Leadership Team
School of Systems & Enterprises

» Systems Engineering Research Center
e Stevens Institute of Technology
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