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Digital Engineering, Modeling & Simulation’s

Place in the Federal Government

SE&A DEMSS

Systems Engineering DIGITAL ENGINEERING
& Architectures MODELING AND SIMULATION

Joe Biden Lloyd J. Austin llI Heidi Shyu Tom Simms Daniel Hettema

- Under Secretary of Defense - : :
President Secretary of Defense Executive Director, SE&A Director
resiae y (OUSD) for Research and

Engineering (R&E)
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* Part of the digital transformation
* Full life cycle from SoS to component level

* Agile system development including automated
workflow and Configuration Management of the digital
thread

 Model patterns and reuse

’ Fa C i | ita tes : ® o = Systems Modeling AP1
PLM/Version Mgmt . _—

More rapid response to change - strveurs R

* Behavior

- Reuse and design evolution ! |

- Reasoning about & analysis of the system E Ny ﬂ
- Shared stakeholder understanding o s
- Automated documentation & reporting Connecting SysML v2 through the API
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!.f; Difference between SysML v1 and SysML v2

2

 SysMLv2 has a new architecture
- KerML: provides core concepts, constructs and semantics

- SysMLv2: a NEW Language -and revised Methodology SysML A
= Free of dependencies on UML D
= SysMLv2 has two syntaxes: Textual Syntax and —_— ;

Graphical Syntax KerML |I1

- API: A standardized interface, supports managing model

storage, model exchange, and model interaction with a wide
variety of external tools (i.e., CAD, PDM, Simulation, Analytics,
etc.)
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Syntax Differences

SysML vl SysML v2

e part / part def
e attribute / attribute def

A 4

* block / part property

A 4

e value property / value type

A 4

e proxy port / interface block e port/ port def

A 4

e action / action def
e state / state def

e action / activity

A\ 4

» state / state machine

A\ 4

e constraint property / constraint block e constraint / constraint def

Y

* Requirement * requirement / requirement def

A\ 4

e connector / association block e connection / connection def

A\ 4

* View * view / view def

*not all Changes shown Distribution Statement A. Approved for public release. Distribution is unlimited. DOPSR Case # 24-T-0075. 6



What is the scope of the change?

15,000+ 25%

models in DoD DoD engineers use models
Based on sampling Based on reported data and
counts of government user assumptions of those
owned ecosystems ecosystems

Size estimates do not include contractor ecosystem models and people using them
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How to Transition from SysML v1 to v2

Steps to transition from SysML v1 to SysML v2: Derived from ChatGPT, 5/12/2023

* Familiarize yourself with the changes: New concepts, syntax, and semantics.

* |dentify the impacts: Analyze the impacts of the changes in SysML v2 on your existing models, modeling tools,
and processes.

* Update your modeling tools: Consider switching to a tool that support SysML v2.

* Convert your existing models: This may involve manual conversion or using automated tools, depending on the
complexity of your models.

* Update your processes: This may involve changes in your modeling guidelines, templates, and reviews.

* Retrain your team: This may involve training on the new concepts, syntax, and semantics of SysML v2 and any
new features in your modeling tools.

* Plan for a gradual transition: Gradually transition your existing models to SysML v2 as needed.

« Communicate and Collaborate: Collaborate with other stakeholders in your project to ensure they understand
the changes and updates, and help them to adapt their processes, tools and methods to align with SysML v2.

» Establish pilot projects: Gather and align efforts towards transitioning to v2 and demonstrate initial
implementation of a transition plan

A clear plan and a structured approach is needed to successfully transition to SysML
v2 and take advantage of the new features and benefits of the language.
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SysML v2 Transition Guidance

Guidance will:

* Address community questions and concerns on transition
* Define differences in syntax, semantics from v1 to v2

* Model examples that further explain guidance principles

* Provide stylistic suggestions to help streamline the modeling
process

* Align transition and adoption effort

 Communicate the values of transitioning from v1 to v2

Outcomes:

* Greater transition success

* Faster transition

* Improve modeling practices and model quality
* Avoid duplications of effort

* Share lessons learned

Develop FAQs CO | } )

SysML v2
Transition

v2 Model

Examples

Guide

Deliverables
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« Sample Questions

- What changes to the MBSE methodology
are required?

- What are the risks in transitioning from
SysML V1 to SysML V2?

- What vendors are implementing SysML
V27

- What are the benefits of switching to V2?

- When should DoD programs put SysML
V2 on contract (required or requested)?

OMG WIKI

50+ FAQs across 12 categories
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Transition Guidance Use Cases

Answers to Frequently
Asked Questions

=
Qi

DoD Programs

Gaining Information
from Tool Vendors

_ Understand

ﬁ‘“‘% Difference in
Syntax/Language
Transforming SysML K ﬁ Modeling Organizations \ Efforts Needed to
V1 Models to V2 = Supporting DoD Programs m Convert SysML V1
Models th “ v Model to V2 Model

SysML V2 Transition o X l
Team ‘ - :
Preparing Efforts
Consumer

Collaboration A Needed for V2

System Modeling Team

Environment

Community

Collaboration During
Transition Period

Tool Vendors

Understanding
Risks/Costs and Value
When Transitioning to V2

N o e e e e e e e o o e e e e e e e e e e e Em e e e e e e e e e e = =

Infrastructure Team
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Modeling in v2 Today

* SysML V2 Kernel is publicly available now on SysML v2 Submission
Team (SST) Git repository https://github.com/Systems-
Modeling/SysML-v2-Release

* Install is available for Eclipse and Jupyter Labs
* Installation instructions available for Jupyter Labs on OMG Wiki
e DoD practitioners can utilize ARCUS to install v2 environment
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SysML vi1 to SysML v2 Model Conversion

* Use models originally developed in SysML v1.x and convert a selection to
SysML v2
- Pre-process vl model to remove customizations, plug-ins, match vl spec
- Transform v1 model into v2 environment
- Post-process v2 model to use v2 constructs, validate model once complete

* As this is being worked, there will be ongoing dialogue with the community

Stand Up Identify v1.x -
Modeling Model mlf;gf;gﬂ Validate V2 b — —.
- Environment — 7 Elements for - T - ] - Model
for V1 Models Transition RSN l
Steps
th |
Obtain Models - = -
. — T~ 7 for Transition =~ — = . - %\I)
Start Document T?::sni-!cie;n
rationale for Knowledge : - — Complete W2
Document Document the choosing Elements uf. [ Model with
B Modelsz b _ enuirnnrr_nent — = elements and — Guidance Guidance
Chosen for used with the elements R
Transition rationale themselves rh
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Sample Transition Models

Armaments Catapult Model Skyzer Surrogate Pilot Model CubeSat Reference Model

Catapult
- ~ g s
Launch Pl’O]ectlIe 8.1.5 Victim 8.1.6 UAV Pilot
& b
\f" CubeSat Mission
) / N -/ e s I
«include» , | : \einclude» RS il o R W
O / __sinclude» N \Victim Procedure _J _ S Cubar My hestast Space Emvironment
j'\ - g T o ——— ;év . h 7 B2 FAyte N L | .
” ! .| ictim Searcl ™\ Destinatis ) TES——— Cubesian Masior octves
S ’7'—\ Fire Catapult_f// w3 Procedures P ANy Procedures S RAX Pighe Syrmg e o I § tub:;u\s.;ilm' wdb}m'l ive
astakeholders e T, T e = —— e g -
Team Member —— Position Catapult p ¢ Reload Catapult ) , T T Lo okl el
_
k‘—’/ ———_ _ ——__ <CubeSal Lo P Syturne G G| [ S| e S G -
N 8.2.11 Beacon : 2.8 Fly to Beacon ™ 9Flyto GPS ™, jical Flight System Physical Flight System by
] S Victim Search 4 Victim Search Destination l,“ estination . o = < ot Byst ‘Ground S!ﬂ-m Ground System
— s .y —
.
| «blocks
; Fr=a | promny
|Basic Catapult Landing Gear | ogieals
| R —— Landing Gear
J- I( oS structural Support CubeSat Mission Element
- 1 - - 4 ¢ - 1 valisensor = gear Actuator ground Steering shack Damper
ablock» «block» xblock» | eblocks cogeals “alacks blocks sblocks
~ | 2 «logical: Structural Support «ogicals «logical: «logical»
|Launch Arm Assembly Chassis Tension Arm Assembly | . Wow Sensor u = | Gear Actuator 017 Ground Steering Snock Damper
u vales. Max Mass : kg =272 7273 values vales |
WeightonWheels : Boolean| Min Mass : kg = 1818182 LandingGearExtended : Boolean = trug steerAngle : rad
Max Zeta : Real = 0.4
- —_— — axle gear Lock  «ModelBasedRequirements brakes RAX F|
| «blocks light System,
«block» «blocks
«blocks «block» «block» | | = L sping Aspest CubeSat Flight System
1 Pi A | Ba I o T . | Axie Gear Lock == «blocks
ivot Arm seplate | Tension Arm | | y e dogicals
L | | ground Gontact values percentApplied - Real 2
S ————— r———————— ———— GearLockEngaged : Boolean = true friction - M . Spring Aspect
«blocks frictionCoeff - N values
. . . - . — wlogicals minSpring - N/m
[} Ground Contar door Lock maxSpring - Nim
xblocks «blocks block» | -
| —— —n — | friclionCoeff . Real «logicals
Bowl Body | Rubber Band | . Doos Lock
=l el aies
DoorLockEngagement - Boolean = frug Logical Flight System | PI\,'IMFWME“W
«blocks | «blocks gear Gover
— . a — a - «eblocks
Pivot Pin Stopping Pin clogicals
L 1 Door Actuator
o Dooropen:. Boolean = tucf
«blocks ‘

“|Adjustable Pins |
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Conversion Example - Package Structure

package SkyzerMissionModel transformed{

pkg [ Skyzer Mission r.1|:||:I&I]fJ

Skyzer SysML v1 Mission Model Package Structure

.
J

import '@.MissionStatement’::¥;
import 'l.MissionReguirements'::¥;
Slwzer Mizs=ion Model import '2.MissionStructure’::¥;
D 0. Missi S import '3.MissionlUseCases'::#%;
El 1 M!E-E-!EI'I'I HtﬂtE!TIE“t t import 'll.languageCustomization'::*;
- WISSION Requirements
e ackage .MissionStatement'{«=}
% % mlssmn Iﬁtru:tt::tune package '8.MissionStatement’ {es]
T = ackage 'l.MissionRequirements'{s=s}
Eld.MIE-E-I{:I'I'IEIE-li'-'.'-I AsSes package "1.MissionRequi ts ' {es]
= .. ] ackage .MissionStructure'{«}
D 5 MIE-E-IID'I'I PE avior package "2_MissionSt ¢ ' (o)
. !55![}“ arametric . package '3.MissionUseCases’'{+«s}
[ 6. Mission Interface Definitions ot e
D 7 Sk UAV package '4.MissionBehavior'{«s]
= yZer ackage 'S5.MissionParametric’'{ss}
D ,9 S EI P & L J
. l.IpFI-EI'I'[ ements ackage '6.MissionInterfaceDefinitions’'{«}
[710. L L s o
' EEE[}FE_ cam package '7.SkyzerUAV'{«s]}
5 Skyzer Mission Model . : .
ﬁ;'a Start package 59.5upportElements {«s;
- package '10.lessonslLearned’{«}
package '11.languageCustomization'{s=]}

Skyzer SysML v2 Mission Model Package Structure
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Skyzer SysML v1 Mission
Model OV1 Diagram

package O& 1 {
package legendProperties{

S map to @ rendering method
¥
dependency
dependency
dependency
dependency
dependency
dependency
dependency

from
from

firvehicle to AreadfInterest;
Airvehicle to LocalFirstResponders;
Alrvehicle to LostCiwvilian;
Controlstation to Airvehicle;
Controlstation to NawyShip;
Recoverysystem to NawyShip;
satellite to Airvehicle;
dependency SkyzerTeam to ContreolStation;
dependency from Weather to Airvehicle;
part def Airvehicled

@Iceond

smallImage =

from
from
from
from
from
from

imagel;

def
def
def
def
def
def
def
def
def

part
part
part
part
part
part
part
part
part

ArealfInterest;
LocalFirstResponders;
Lostiivilian;
Controlstation;
HawyShip;
RecoverySystem;
Satellite;
SkyzerTeam;

Weather;

OV1 Skyzer SysML v2
Mission Model

Hwiz --view tree --style comptree SkyzerModel _w2::SkyzerMissionModel transformed: Qv _1_

ov_1_
legendProperties | ‘ stnetadatay ﬁ Jp—
' ' il SkyzerTeam
‘smaMwmge=|nmgM ‘
K
s
s
¢ gdepends
'
£
: : . . »
e alt defs wpart defs apart defs e alt defs
Weather Satellite ControlStation FecoverySystem
T T 7 7
\ 1 L7 \\ f
!
+ ¢depends 2¢depend» ,lxdepend» w gdepends ; edepends
i ™
hN k ’ 5 !
~ . L1 # A ¥
A Lgicons «part defo
Airvehicle MawyShip
< \ \“\
- \ .
ks -
L wdepends  yedepends T - edepends
Py v S
» L] Ta :
epart dafs afalt defs epant defs
AreaOflnterest LocalFirstResponders LostCivilian

OV1 Skyzer SysML v2 Mission

Model OV1 View
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SysML v1 to v2 Transition Project Plan

2022 2023 2024
WBS | Phase | Task Area Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
1 Phase 1: Transition Guidance
1.1 Outreach
1.1.6 NDIA 10/16/23
1.1.7 INCOSE IW 01/24
1.2 Establish SysML V2 Transition Team (STT)
1.3 SysML V1 to V2 Transition FAQ
14 SysML V1 to V2 Model Conversion Guidance
1.5 Transition Plan Template
1.6 SysML V2 Modeling Environment
1.7 SysML V2 Training
1.8 Identify Other SysML V2 Transition Activities
1.9 SysML V1 to V2 Transition Guidance Website
2 Phase 2: Organizational Transition (pilots)
3 Phase 3: Project Deployment
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Next Steps

e Continue work on transition guidance products

* Monthly community meetings
- Dec 6t

* Update products based on feedback
* Prepare for IW

Please let us know of any outreach opportunities
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Contact Info

Office of the Under Secretary of Defense for
Research and Engineering
Systems Engineering and Architecture
osd-sea@mail.mil | Attn: DEM&S
https://www.cto.mil/sea
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