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Paradigm change is due in Systems Engineering

Digital Model Examples

Problem: Digital Twin

* Structural model

* Functional model

* Architecture model

* Business process model

* Enterprise model

* Human performance models
* Product life cycle models

A computerized representation
(integrated set of models) that serves
as the real-time digital counterpart of

Established ways of doing Product/Systems Engineering:

Digital Thread Examples

- highly manual & inexact

* Architecture development
- s I ow & cost Iy * Design and cost trades
« Design evaluations and
optimizations

System definitions not machine interpretable & executable, ot
tools slow & costly, siloed. s
* Product support ‘

Solution: o _
1) Concept

7.
f/ Digital Engineering Ecosystem \\\\ Digital Artifact
¢ Examples

+ Specifications
+ Technical drawings
* Design documents

Interface management
documents
* Analytical results

Infrastructure

/ * Hardware * Tools \

1 * Software * Workforce \\
* Networks \

Approach
‘ { * Processes

- Development, testing, manufacturing, etc. “'

« Methods /

- Model-based systems engineering (MBSE), / I
es, etc. -

Data managementshouldadhere to DoD Data Strategy goals— make data visible, accessible, understandable, linked, trustworthy, interoperable, and secure.

Make computers to do the work as in modern Figure 1. Digita Engincering Framework
Software/Agentic Engineering (aligns with DoD 5000.97)

2) Technology proposal (our recipe)
Paradigm: System as Code (rigorously human-/machine-interpretable -> automatable)
Language: SysML v2 for Systems Modeling Language, version 2
Tool suite: Syside for Systems Integrated Digital Engineering

Ss :
%Ig + 3 Syside
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SysML v2: rigorous, unifying lang. for Systems Engineering

Past Future
Disintegrated dataq, Single source of truth in rigorous language ‘as code’,
non-interoperable tools interoperable ecosystem without vendor lock-in
Requirements Requirements
( ) Behavior )
Structure - function-based ‘ A“ahlls'f
( ) N\ AN é - expression lan
. - sequence-based expression language
Behavior
- use cases
( Analvsis % Structure - o
Y - decomposition 7 ~ Verification
; : - interconnection ‘ - verification cases
Views & Viewpoints - classification
( - ) View & Viewpoint OMS i
Verlflchlon = Organization.

Sensmetry is an active developer of SysML v2 & related standards through the OMG.
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< Syside automates Sys. Eng. activities with SysML v2 & Al

Syside is

2 + S side
® most modern, performant, and flexible L y
Systems Engineering tool suite, Constructive
® for organizations to unlock unlimited feedback & update
automation potential across the lifecycle .
(let agents/computers do Sys. Eng. work), ’ \ R
® utilizing Software Engineering & DevOps Automate o
SOTA practices for Systems Engineering Q v @b.\&
. . . . 23 N &
(Git, CI/CD, Agentic Al, reproducible builds) 2%,/) Specify & Build K $@s;
X
Goal: ultimate iteration speed &
from system spec. update to prototype or
system update & back in no time Implementation
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@%;Syside offers tools & support enabling internal capability

Comprehensive SysML v2 tool suite for AI-age Systems Engineering

B Prosuite Free
Professional SysML v2 tools for Digital Engineering Essential SysML v2 tools for community innovation
Modeling environment SysML v2 engine/SDK Textual editor Package manager
Author, validate, analyze Generate, update, & analyze Essential support for Create, share, and
models effectively - as code, as models, optimize designs, SysML v2 textudl use SysML v2
diagrams, or as editable tables, automate workflows, CI/CD, modeling libraries, collaborate
supported by Al build custom applications effectively
Available within: Available within: Available within: Available at:
VisualﬁaCOde NiCURSOR CLI @ python” ELI vms’t& ... Wi CURSOR t -\ cLr
sysand.com

Capability-building & tool-use support: team enablement & tool use support services based on enterprise needs.
Specialized solutions: for Solutions/Service providers, Tool Vendors, System Integrators & Operators, Educators.
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http://sysand.com

products at Space, Defense & Automotive leaders

Used by Industry Leaders, Incl.

ASANDURL  “gHB @esa

OntToata g%
DLR

and many more...

Used at Leading Academic Institutions. Incl.

. Stanford G e 1meerzaL Cagltech

University
IIIIIIIIIII SE Y SN ST TECHNISCHE
DETROIT RWNTH B HE 3% ZA 025 universiTy UNIVERSITAT
MERCY  Univercre /7 OF OSLO
Keio University N4 BERLIN
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world case studies

constellation Digital Twins across the lifecycle
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Sensmetry -
for SatComms global leader

Digital Twins for satellite constellation devel. & operations,
deployed & used on an operational production-stage constellation
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Sat. Constellation Development & Operations Digital Twin

@A Syside
Automator
System Auto-generate

architecture
model

Reliability Automatically generate & deploy
FMECA model Diagnostics & mitigation software

Diagnostics &
mitigation :
(FDIR) Automatically generate & deploy

model Remote Health Monitoring Portal

Telemetry
model

Automatically generate & deploy
Telemetry organisation & storage infra

° Deploy & Operate
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Operational Digital Twin: auto-generated, all info integrated

Diagnosticld | ADCS_0058 v

ADCS_0058

Sub-system

ADCS v

Board  StarTracker_Card

No response from Star Tracker over CAN bus.

Diagnostic Summary

Fraquency
Config Slot
Threshold (YELLOW)

Threshold (RED)

D Name.

FM_0104  LossOfComms_CAN

Diagnostic Type  DIAG_SigHigh.wAIDep | -

20 Hz

048 |-

Attribute  Value
Description  Monitor if Start Tracker card has not reported telemetry to the Flignt Computer for a given period of time
Keywords  ADCS, StarTracker, CAN
Focus Component  OreSat_PhysArchModel::OreSat::ADCS::StarTracker_Card
Related JIRA  ADCS-1466, ADCS-1467
Configuration
Parameter Value | Unit

10 | missed packets.

10 | missed packets.

Related Failure Modes (FMECA)

Description

Timer (YELLOW) 10 s
Timer (RED) 5|s
Timer (RECOVERY) 300 | ms
Response Actions
Entry State | Action
Yellow NONE
Red ST_CHANGE_COMMS_UART3
Recovery NONE
Diagnostic Inputs
input | Name Input class | Input Category | Current Value
1 TMER.YELLOW  Parameter | Value 105
2 | TMERRED Parameter | Value 55
3 | TIMERRECOVERY Parameter | Value 300ms
4 signal Raw signal | Input signal 47 (missed packets)
5 THRYELLOW  Parameter | Value 0
6  THRRED Parameter | Value 10
7 INHFLAG Parameter | Inputsignal | FALSE
8 | UpstreamDisg  Constant | Inputsignal  ADCS_POWER_DOMAIN

Loss of CAN communication betwaen Star Tracker card and Flight Computer

ADCS_0058 Status

RED

RED

YeLLOW

oK . . . .

207746500 201746825 201746850 201746875 201746900 20748925 00746950 200746975 200747000 201747025 200747050 201747075 20474
StarTracker CAN Packet Received

e

08

06

04

02

Folse

01748800 201748825 201748850 209746875 201746900 201746925 201746950 20746975 204747000 201747025 204747050 20747075 2074

Dependency tree for ADCS_0058

OO

LEGEND

Response Script ®
Diagnostic ®

.

SN | PN CN Pre-processing istance
Raw Signal

SN2 PN2 4 Parameter ®
Constant @

FM_0105  IntermittentComms_CAN Unstable or intarmittant CAN communication between Star Tracker card and Flight Computer | SN2 | PN1 2

[

r the

PW debounce

* YYY_002
* YYY_003

Panel Title

Powered by
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Response plan
Yellow response - REPORT_ONLY

Report RED/YELLOW fault status ONLY and gather TELEM.

Red response - Initiate cooldown sequence SEQ_001

See documentation for details

o @ «

® 2018-01-0100:00:00 to 2018-05-04 23:59:59
Diagnostic output

30

25 1

20

15

10 r_//-) W

01/01 oy 01/21

== Diagnostic.output.[YYY_001]

Diagnostic score

01/31  02/10 02/20 03/02 03/12 03/22

Numeric Inputs

40

30 —

20

Temperature

10

0
01/01 0111 01/21
== numeric_input_1

01/31  02/10 02/20 03/02 03/12 03/22

== numeric_input_2

04/01

04/01

04/1

04/1

04/21

04/21

05/01

05/01
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Outcome: much leaner & faster development & maintenance

One integrated model-based Digital Twin for architecture, design, risk management, mission operations, and live
telemetry - from first satellite to full constellation

50%+ 90% 6+ months

effort reduced, no specialists needed faster design-update-to-deployment faster time-to-market

System monitoring digital twins generated Versus manual deployment without the Operational diagnostics, monitoring, and
automatically from high-level speck, instead of auto-updating digital twin, from a model change felemetry infrastructure generated automatically
being maintained by hand by specialists. Flight to updated ops tooling in the field. and in parallel directly from the model instead of
Operations Engineers manage all updates. being built separately.

Built to scale: same digital twin investment carries from 1 satellite to hundreds, without re-architecting or growing the support team.

Why for time-critical programs? The same architecture, safety, reliability, and telemetry models & ops
infra used for the prototype applies to production system as well — allowing immediate progression from
prototype to large-scale production system deployment.

Customer validation: Constellation Program Manager endorsement is available upon request.
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Syside: diagram views support

‘2 D=EOo@
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"% Duo o Kestutis Jankevicius, 3 months ago

Cursor Tab  -o- Kestutis Jankevicius (3 months ago) | &

Ln37,Col42 TabSize:4 UTF-8 LF {} SysML £3

ece VehicleVariabilityModel.sysml — demos
achine_example.sysml U < Vehi iabilityModel.sysml M X & DD - SysML v2 File: state_machine_example.sysml
modeler > visualisation > & VehicleVari ml > {} Vehi abilfityModel > {} D Diagram
;3 package VehicleVariabilfityModel { . N R
2 package DesignModel { Q W' * @ % @\ Q @ 8, %’ El Q rg.‘ Q search
6 package PartDefinitions { M
5 & B
Kestutis Jankevicius, 3 months ago | 1 suthar (Kestutis Jankevicius) « £ v
10 part def Cylinder { A «pan d.ef” ! part tﬁ
ol attribute diameter : Diameter [1]; SunrOOf > Pal’t o SunrOOf . SunrOOf [0-1] &
1 } s - 8
134 ports ports o @
14 part def Engine; %
15 part def Transmission; Aownedports Aownedpons
16 part def Sunroof; @
174
18 port def AutoPort; ‘ "@
19 b i =) (- ®
20§ «part def» «part» «part» «part»
You, 4 minutes ago | 2 authors (Kestutis Jankevicius and one other) ; - = A S g AAAS S (=)
21 Cada PartsTres ngine :> Part engine : Engine [1 vehicle : Vehicle > parts transmission : Transmission [1 N
package { .
22 part vehicle : Vehicle { 3 —®
23 part engine : Engine [1]; & ports ports ports ports
24 part transmission : Transmission [1]; & A,
5 R b i oot Aol TERa T ‘nedPorts ~ownedPorts AownedPorts ownedPorts
26 i /
27 i ole
28 part engine : Engine {
29 port autoPort : AutoPort;
30 part cylinder : Cylinder [2..%]; «part def»
31 .
2] 5 e _ : — A Vehicle > Part
, . PartUsage VehicleVariabilfityModel::DesignModel: :PartsTree::engine
33 part-*4cylEngine’ -:>| ;, modeler/visualisation/VehicleVariabilityModel.sysmlL L b
34 part :>> cylinder efinitions ports
35 } Part is the most general class of objects that represent all or a part of a system. Part is the base type of all Ao dPort
36§ PartDefinitions. wnedrorts
37 part '6cylEngine’ :> engine -Q «pa.rt fje'»
38 | part :>> cylinder [6]; A Transmission :> Part
o0 ¥ «import»*
40} ports
41 part transmission : Transmission;
42 part manualTransmission :> transmission; "ownedPons
43 part automaticTransmission :> tramnsmission; === @ =—0om—m—vwv-v———{
44 } .
53 ) «attribute def» $
Kestutis Jankevicius, 3 months ago | 1 author (Kestutis Jankevicius) A Diameter = Datavawe e
46 package '150% Model' { «part»
47, |:r}v.at€ :unporfc DesignModel::%; o «private» N N N
estutls Jankeviclus, 3 months ago | 1 author {Kestutis Jankevicius} «port def» % transmission : Transmission :> par
48 package PartsTree { % T DeSlgnModel
29 variation part def EngineChoices :> Engine { AutoPort :> Port ports
50 variant '6cylEngine' {
51 variation port :>> autoPort { AownedPorts
52 variant port autoPortl; 7
53 variant port autoPort2;
54 } Y
55 3 T
56 ¥ «import»*
57 3 RO
58 H (
f? b | «part»
% Quokka (@ Prettier Q)
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Syside: editable table views support

»_matrix_views_¢ 2* {34 01
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L

eve O ¢
© syside_demo_requirements.sysml M
use_cases > doc_generation > requirements_report > models > & syside_demo_requirements.sysml > {} Algc
1 package 'Algorithmic Trading Reguirements' {
5
You, 2 days ago | 2 authors (You and one other)
6 package Context {
7 doc Scope
8§ /% The requirements included in this document drive the development of the
92 * Algorithmic Trading System and ensure that the final deliverable aligns
: with
102 * regulatory compliance, risk management needs, and trading performance
’ objectives.
112 * This document serves as a foundation for system design, development,
f testing, and validation.
12} */
13§ } // package Context
14
You, 2 days ago | 3 authors {Kestutis Jankevicius and others)
15 package 'Stakeholder Requirements' {
16 doc Description
17 /% Requirements from the perspective of stakeholders in the
18 * algorithmic trading system, following IS0 15288 Stakeholder
19 * Requirements Definition Process.
20 */
21,
You, 2 days ago | 3 authors (Kestutis Jankevicius and others)
22 package 'Executive Stakeholder Requirements' {
23 doc Description
24 /* Requirements from executive management and organizational
25 * perspectives regarding business goals and strategic objectives.
26 */
27
28 requirement 'STKR-EXEC-801' : ReqDefs::'Trading Firm Requirement' {
29 doc Description
30 /* System shall generate consistent risk-adjusted returns
31 * while maintaining regulatory compliance.
32 */
33
34 doc Justification
35 /* Primary business objective to deliver value to investors
36 * while managing operational and regulatory risk.
37 */
38
39 doc SuccessCriteria
40 /* Achieve minimum Sharpe ratio of 2.8 over rolling 12-month
41 * periods with zero regulatory violations.
42 */
43
44 allocate 'Algorithmic Trading System Design'::'System

&7«” Launchpad demos ® 0 A0 € Mode: Folder

demos

requirementSetA_0 X

requirementSetA_0 >

+ 500 D

> O -

+ Add Requirement

Quick filter ~ Filter rows... Column filters: off + Add sort Shown columns

Sorted by: — - Hidden: 0 cals - Filter: "

1 change pending
View Row Details is disabled until you save or discard.

:: Summary Name

Requirement Set A: Vehicle ADAS

Group 1: Perception

Subgroup 1: Camera

Requirement: Forward Camera Resolution

Requirement: Frame Rate

Requirement: High Dynamic Range

Requirement: Lens Cleanliness Detection

Requirement: Night Vision Support

Subgroup 2: Radar

=4

Gl

e Share

“ . Rows: 125 - Drag :: handle to reorder, right edge to resize

:: Description : ! Require Constraint
Top-level demo requirements for a ve-  The ADAS system shall satisfy the perception, planning and
hicle ADAS system. control, driver interaction, and safety requirements defined in
the lower-level groups. Additional
Perception subsystem that senses The perception subsystem shall provide the planning subsys-
and interprets the vehicle tem with a reliable, time-synchronised representation of the
environment. g environment.
Go to Row Elemen - > -
Forward, surround, an 'amera subsystem shall provide colour images of the vehi-
camera capabilities. Go to Cell Element  rroundings suitable for object detection and lane marking
estimation.
Minimum pixel resolution for the for- The forward camera shall provide a minimum resolution of

ward camera.
Frames per second delivered by the
forward camera.

HDR imaging to handle strong illumi-
nation contrast.

Detect blocked or soiled lens and no-
tify the driver.

Low-light operation with infrared
assist.

Short-, mid-, and long-range radar
ilisian

1920 x 1080 pixels.

The forward camera shall deliver frames at a rate of at least 30
fps under nominal operating conditions.

The forward camera shall provide HDR imaging with a dynamic
range of at least 120 dB.

The camera subsystem shall detect impaired visibility of the
camera lens and raise a cleaning request within 3 seconds of
onset.

The camera subsystem shall detect pedestrians at ranges of at
least 60 m under low-light conditions (below 10 lux).

The radar subsystem shall detect objects within the host vehi-
AT Al A 8 e ek ek 1o e AR e e

Discard

1 Assi

The hos
stable 1
chassis
chanica
mountin

n/a

Ambien®
1 lux or
pensate
conditio

n/a

n/a

n/a

n/a

n/a

n/a

% Duo CursorTab @ £7 < Quokka (2
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How people get Syside — and stay plugged in

GET SYSIDE

Free

Anyone curious or getting started. SysML v2 textual notation
only. Install Syside Editor from the VS Code marketplace.

Solo

Individual professionals. Full Pro Suite for one user. Start a
trial on the pricing page at syside.sensmetry.com.

Business

Teams and enterprises. On-prem, floating licenses, support,
fraining — email zygimantas.gelbuda@sensmetry.com.

Academia
Researchers, students, universities. Free. Fill in the form on the
pricing page.

Teaching SysML v2?

Industry teachers, consultants. Give your class browser based,
zero-install Syside at syside.cloud.

Sensmetry © 2026

BE PART OF COMMUNITY

The Advent of SysML v2. 25-lesson training, at your own pace.
Go to advent.sensmetry.com

Community forum for SysML v2 and Syside. Actual practitioners,
searchable answers - forum.sensmetry.com

Docs and a growing list of examples. From auto-generated reports to
automated checks like "are all ports connected?” - docs.sensmetry.com

Upload and share SysML v2 models. Pull reusable libraries into your
project, like pip or npm - sysand.org

System as Code Fest, frainings, YouTube. Where the community gathers
in person and online. Follow us on LinkedIn!
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Syside & Sysand

Automate Systems Engineering with SysML v2

Come to

syside.sensmetry.com
sysand.com

& start using for free
Sensmetry
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