o

Inter

Integrated MBSE and —
: i A
Graph Analysis for e %’l :

il
System and Program

i
Assessment
June, 2021

Dirk Zwemer, PhD
President
Dirk.Zwemer@intercax.com

/ 3 \V S
e v ! ‘ Ve
A % L Vi /. 7/
%) i /
0 G b U ,
g = N Pid .. | [
> e 277 / ;
= .
\ y ol e W, g f J
N\ TS f f
PES v



mailto:Dirk.Zwemer@intercax.com

About Intercax

e Georgia Tech spin-off 2008

e Atlanta, US (HQ) and Pune, India

* Focus: Software for MBE/MBSE
e Syndeia — MBSE (SysML) +

PLM/CAD/CAE/Data/Simulations

e SysML parametric solvers

* Customers
e aero, auto, defense, others
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Challenge o

Apply MBSE to a DoD 5000 acquisition model to address three
guestions;

* how can a model determine that | have a good solution,

* how can a model determine program acquisition progress,
and

* how do | know | have a good model?

Copyright 2021 Intercax. All rights reserved. 3



Integrated Model-Based Systems Engineering (iMBSE)

* The goal of Integrated MBSE is to create a single, unified model extending over all
the tools and data repositories involved in developing a system.

* Solution: create, maintain and analyze a network of connections between model
elements in different tools

* Needs: Accessible, secure, dynamic, multi-branched, scalable, vendor-agnostic

Conceptual Design
System Architecture

Requirements
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The Digital Thread o

Digital Thread

* A complete specification of a system or mission, comprised of all the domain
models, connected and navigable in a useful fashion.

* Work product for integrated Model-Based Mission/Systems Engineering,
similar to software code for software engineers

A Graph; a collection of Hardware Manufacturing Quality
nodes and edges
) S
Requirements System Architecture )
. - Teamcenter/Windchill

D E— , NX/Creo, ...

<= ="__Software Tests DevOps
Jama, MagicDraw, N
DOORS-NG,... Rhapsody,... E = _—_— /[ T\ ———/._1T
4— 4—
TestRail,
™4, ...
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Potential Benefits of the Digital Thread

 Sharing and access for distributed models/data across org boundaries

* Helping all team members find the information they need to do their job

* Configuration management of the total system model

 Composing baselines, e.g. candidate system configurations, for verification and documentation

* Impact analysis across multiple models

* Determining scope of upstream changes on downstream elements

* Tracking project schedule, cost, and risk

* Project dashboards updated at frequent intervals

* Report generation on demand
* Generate reports for PDRs and CDRs, Technical Data Package (TDPs)

* Intellectual property and data security

e Access control and authorization separate for each participating org

Copyright © 2020 Intercax. All rights reserved. 6



Challenge o

Apply MBSE to a DoD 5000 acquisition model to address three
guestions;

* |s the Digital Thread consistent?

* |s the Digital Thread complete?

* |s the Digital Thread up-to-date?

Copyright 2021 Intercax. All rights reserved. 7



oital Thread in action using

Building the Digital Thread

Software
(GitHub)

Parts Library

SysML
(MagicDraw)

Requirements

(Y S

PLM
(Windchill,
Teamcenter

(MySQL)

Project Mgt.
(JIRA)

A Set of Point-to-Point
Integrations to

e Access Information across
Domain Boundaries

e Share Information
between Domains

Copyright 2021 InterCAX LLC. All Rights Reserved. 8



A Set of Microservices to »J) Querying & Publishing

* Manage Traceability S

* Perform Impact Analysis

* Monitor Project Progress

 Facilitate Design Review

Graph Queries

Model-driven Views

e Document Technical

Deliverables

Copyright 2021 InterCAX LLC. All Rights Reserved. 9



A Teamwork Cloud

OOOOOOO
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Syndeia Test

Autonomous Vehicle Requirements

S5TREAM PROJECTS

A

REVIEWS

req [Package] AV_Requirements [AV Derive REQ]

o

Project» | Change project
Explorer (| | B
gAdd -

- E DOT Automated Driving System Guidelines
- DoT ADS Guidelines
+ Operational Design Domain Specification

" Lean more *| Ak Dash
DOT Automatec
2l @ 47 items Y Filter Iter

SYNT-SYN-2165

Object and Event Detection and Response Specification

= awita_Thesiis

Object and Event Detection and Response Spedification

ID = GID-55032

e

= Jaaiina_Tesi=

CEDR. Response

« Jaaiivas_Tesnii=

NenStandard Events

= Jaariia_JLesiii

Standard Conditions

« Jaina_ e
Pre-Crash Scenarios

ID = GID-55033

ID = GID-55034

ID = GID-55035

ID = GID-55038

The system shall be able to detect
and respond to other vehides (in
and

out of its travel path), pedestrians,
bicydists, animals, and objects that
could affect safe operation of the

The system shall be able to address
a wide variety

of foreseeable encounters, induding
emergency vehides, temporary
work zones, and other unusual
conditions

The system shall be able to to operate
in the traffic conditions that it wil
regularly encounter, incuding keeping
the vehide in a lane, obeying

traffic laws, following reasonable road
etiquette, and responding to

<p=The system shall be able to
address applicable pre-crash
scenarios that relate to control loss;
crossing-path crashes; lane
change/merge; head-on and
opposite-direction travel; and

other vehides or hazards

T Safety Validation Specification

' . . -

' . -

vehide rear-end, rqad d_eparture, and
Nonsancars v NI b
Standard Conditions SYNT-SYN-2170 G T 7~ =)
Pre-Crash Scenarios L _"“di“‘ER_eq"_ir . _‘ - __t_ _ o sderveRed .
i Fallback Minimal Risk Specification SYNT-SYN-2171 _ECEHC_EH_RE_(]’[S__ _oo:le;EEF;cﬁ:»_ e ;E;ERE; —— ,_ — = Q&FTERE» _______ 1

SYNT-SYN-2172

=DO0RS_Requirenent_Collertions

+ Human Machine Interface Specification
677 - HiResMap Requirements

+ Wehicle Cybersecurity Specification

« DOORS_Requireivent_Collections

692 - Obstade Avoidance Requirements

=DO0RS_Requirenent_Collertions

696 - Occupancy Grid Requirements

=D00ORS,_Requirement_Colle tions

687 - Object ID Requirements

SYNT-SYN-2173

|

| |
| !
4 [£) Crashworthiness Specification | [m-ex 1D =687 D= poer :
+ |= | Post-Crash Behavior Specification SYNT.SYN-2174 | AT i R i |

It Data Recording Specification | i
+ Consumer Education and Training Specification SYNT-SYN-2175 | o«:leriveReéqt» oojeriveRe:qt» |
+] /= Federal State and Local Law Specification - | ; «defiveReqt> ,fﬂé’rivep‘eqt” . deriveReqt |
SYNT-SYN-2176 | | i L i |
oAdd Tag Cloud | = List | [ | xJ:CE.MJ';I'eL.GJ - <DOORS. Reguiresnent_Calbection= <DDORS Renpresnent,_Calbections T — Colection» |
SYNT-SYN-2177 | 710 - Video Requirements 702 - Radar Reguirements 682 - Lidar Reguirements 672 - GPS_INS Reguirements |
ID =710 ID =702 ID =582 ID =572 |
| e ) ) ;
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PLM BoM — SysML Model Transform

bdd [Package] Autenomous Vehicle Variants [ AV General BODD J_J

brk_sys info_sys
xblocks xblocks
BrakingSubsystem InfotainmentSubsystem
]
data_sys sir_sys
«blocks
xblock:
¥ B ysiem SteeringSubg
dbus wblocks dis xblocks
Data Bus Display
dstore wblocks spkr wblocks
DataStore 1% Speaker
CUE’C Publuckn. y i_proc hiocks
s e S =g N Infotainment_Pro
dim I
wblocks -
i wifi xblocks
DeepLearningModule WiFi_Codec

F-Relations

E BrakingSubsystem

-"E CommDataComponents

E CommunicationsSubsystem
E CommunicationsSubsystem_FS
E CommunicationsSubsystem_V0
E DataSubsystem

-"E InfotainmentComponents
E InfotainmentSubsystem

-"E PowerComponents

E PowerSubsystem

F-£3 SafetyComponents

E SafetySubsystem

-"E SensorComponents

E SensorSubsystem

E SensorSubsystem_FS

E SensorSubsystem_VO

- SteeringSubsystem i <

-6 B B - - B

%, 003013-Lidar_Preprocessor

» 003014-Autonomous Vehicle Variant FS
%y 003015-GPS_INS__Preprocessor

; 003016-Lidar_LaserSource

-y 003017-Broadband_Transceiver

; 003018-SensorSubsystem_FS

; 003019-CommunicationsSubsystem_FS
; 003020-V21_Decoder

; 003021-GP5_Receiver

; 003022-Radar_Transmitter

; 003023-V2V_Preprocessor

Fy 003024-v2v

; 003025-Video_Preprocessor

; 003026-Radar

; 003027-HiResVideo

; 003028-Radar_Preprocessor

On3n29-TLI

8 Syndeia 3.2.26 - Dirk Sandbox 08 (DZSB08) - Cloud store (storeman2.intercax.com) - a X
= Repository Manager” < Connection Manager % Connections Browser Q Connection Search | = Comparison Result | <> Mappings | = Versic 4 » B
£ Repository » *. Connection Type E} TC 112 @ Intercax ©
0
@
El-= Model ~ () Reference = E} TC 112 @ Intercax a
}-F3 Autonomous Vehicle O , -k Home 3
Bl-E3 Autonomous Vehicle Variants Function Wrap FH- - ADS2 L
E-C7 AV_Behaviors (") Data Map Bl ADS_Features %
E-E3 AV_Domain F- . DAZ Stuff g
: - Model Transf = =
F1-E7 AV_Requirements @® Model Transform [ Dirk Stuff 2
[-E3 AV_Subsystems - Demo 1

Copyright 2019 Intercax. All rights reserved.
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Autonomous Vehicle Functions

act [State] Transit [ActivityOfTransit]

Drive_FS

® |[’&Drive_Fs »

hrmap

rdr raw I/-Preprucess_ﬂada
_ e a -
rdr_raw - _1

f FTeprEsEm?]

lidar_raw

ldr_raw i -

I(-P'r&p-ru cess Wid QI

video_rav } .
vid| raw l_ _1
v
v
e ——
route

IrJTI'raa ck_Current_Posi

Preprocess_Radar

U e

] currl

34 B rar_raw rdr_proc Fuse_Sensor_Data
radar_raw "
401 ¥ ldr_proc
3 Freprocess_Lidar
3 P Idr_raw Idr_proc
lidar_raw rdr_proc fuse_pro
d02
Preprocess_Video
P vid_raw wid_proc | vid_proc
doa I

video_raw

!

Map_Cwccoupancy Grid_FS
Loc

P fuse_proc

ogl

— hrmap

Identify_Grid_Chjects
ogl

og2

4oy

dis

P v2i_in va2i_out

Intarprat_W21_Data

did

T B =]

Track_Current_Position

Interpret_V2W_Data

| v2v_in w2v_out

diog

P gps currloc

()

aps

dis

2 e
()

route
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Syndeia Architecture Roadmap — 3.4

Local
Engineering
Applications

CAD, Sim,
SysML, ...

Virtualized
Engineering
Applications

PLM, ALM,
Reqt’s, JIRA,
TW Cloud, ...

User Machine

SysML Tool

Syndeia Web Browser

User Machine

co®® n "

Syndeia Cloud

Graph Database

- . -

Copyright 2020 Intercax. All rights reserved.
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Sample iIMBSE Schema o

[ Syndeia Web ]

Dashboard

REST API

Syndeia

{ JIRA Task

relates

Activity

{ t TWCSysML




Syndeia Web Dashboard — Viewing Repository Contents

Home / Repositories

+ o

> Aras TREE VIEW

> Artifactary v @ Jama @ Intercax B

> Bitbucket - N
o hd |£, Syndeia Applications

Can - —
> & Confluence > B Autonomous Electric Vehicle

> @ DOORS-NG ~ [ Maritime_ESOH Q

> B File System > 1 Upstream

> ©) GitHun > 1 Downstream

> W Gitlab v [ Stakeholder Requirements
> ¥ JRA > 1 Upstream
V -

0 Jama > | Downstream

2> @ Jama @ Intercax 3 MARPOL T3 78

= i Partmar _ - .
? © Jama @ Partne W [E] ESOH Subsystem Requirements

> [E] mysalL > 1 Upstream
> [© RESTHUI > | Downstream
? T SysmL > || Bilgewster Control

5 - )
? @ Teamcenter Ballast Water Control

? & Teamwork Cloud Blackwater Control

g
) @2 Windchill - . f
- Cocling Water Contro

>
>
? E TestRail > Condensate Contro
>
>

Frash Water Contro




Syndeia Web Dashboard — Searching Repository Contents

Home / Repositories

+

> Aras

> Artifactory

> O Bitbucket

> % Confluence

> ) DOCRS-NG

> B File System

? €) GitHub

> W Gitlab

> % JRA

v @) Jama
? @ Jama @ Intercax
> @ Jama @ Partner

> E] mysaL

? mi RESTHul

> 1 sysmL

? & Teamcenter

? A Teamwork Cloud

> B TestRail

- ¥
> 32 Windchill

TREE VIEW

> @ Jama @ Intercax

Search

(O search for projects

@ Search for items

Syndeia Applications

(O search item by ID
(O search item by Document Key

® Search items by text/type

Requirement

ext contained in item

blackwater

~ @) Jama @ Intercax

? B Blackwater Contral




Digital Thread Explorer

Home / Repositories

+ &

> Aras TREE VIEW GRAPH VIEW

> Arractory Name: Blackwater Control  External Key: SYNAPP-REQ-3  Key: ART17243

? O Bitbucket
> & Confluence Color Key
? () DOORS-NG

> & File System

> €) GitHub
> & Gitlab /.? Bitbucket
? ¥ JRA eféfed
v @ lama fo
> @ Jama @ Intercax
> © jama @ Partoer Bl -Blackwater Sf=]ETe (] S
s - -
? E] mysaL
? = RESTHI
OO
W
? T SysML C- 0(\\9‘ JIRA
? & Teamcenter
> A Teamwork Cloud
> B TestRail Atk

> 22 Windchill
Syndeia
SysML

Teamcenter

Teamwork Clor




Jama Repository

A STREAM PROJECTS REVIEWS  ADMIN Intercax Dirk Zwemer | Reporiz * | Help | Log Out
Syndeia Applications £~ Project ~ & Advanced search
Project~ | Change project “] | Lean more *| | [=] SYNAPP-SYN-40:Annex IV, %
Explorer ? |:| U Add = View~ Actions~ Export= £ Edit
o Add - ¢ 8@
R E Annex |V Sewage
= &Syndem Applications .
+ [T] Spacecraf SYNAPP-5YN-40 - Requirement
+ [ Autonomous Electric Vehicle
=1 FH Maritime_ES0OH D:
—| =] Stakeholder Requirements C - _ e
= [E] MARPOL 73_78 SYNAPP-SYN-40 ]
+ |=] Annex | Discharge of il
+ |=] Annex Il Hazardous Liquid GLOBAL ID: !1
+ |=] Annex lll Hazardous Wast GID-56529 (1)
= |=] Annex IV Water Pollufion
+ | =] Annex IV Sewage " NAME: -
Annex IV Gravwate
+ nney ravweatar . ﬁ.nnex |'|u|" Se'wage J‘.‘r
o Add Tag Cloud | Elist | (2] .= DESCRIPTION: (2]
V|
PRIORITY:
A
" 4
STATUS: [ |
Draft (6 )




Digital Thread Explorer - expanded

Home / Repositories

+ o

> Bl Avss TREE VIEW GRAPH VIEW

> Artifactory Name: Blackwater_Subsystem_Control ~ External Key: eb18ed04-18a8-4956-a964-314f7fcae1a6  Key: ART17244 9 °
> O Bitbucket
> X Confluence Sk ey
> @ DOORS-NG
> B File System
> © GitHub
> W Gitlab
> ¥ JRA
VvV @ jama

> @ Jama @ Intercax

> @ Jama @ Partner

> E] mysaL
> w0 RESTRUI
> SysmL

> & Teamcenter
V' A Teamwork Cloud
V' A Teamwork Cloud @ Intercax
® Username: dirk

® Host URL: https://twcloud19.intercax.com:8111/osmc

> A Teamwork Cloud 18.5 @ Intercax
> A Teamwork Cloud @ SST

> A Teamwork Cloud 19 @ Intercax &




TestRail

+ Return to Dashboard Working On v | Manas Bajaj v | Help & Feedback v T
Maritime_ESOH_Testing

OVERVIEW TODO MILESTONES STRU RESULTS TEST CASES REPORTS ADMINISTRATION
@ Blackwater Control Functions € ) | £ Edit In section Blackwater Test.
Blackwater Test Details

B 1 the past 30 days: Tests & Results

5 1Passed Lo

100% set to Passed i

" History

- 0 Blocked

- 0% set to Blocked

.

- 0 Retest

1 0% set to Retest

0 0 Failed

5/5 5/9 513 5/17 5/2 5/25 5/29 6/2 0% set to Failed
Tests & Results Runs | Results & Comments

May 2021




Digital Thread Explorer — expanded again

Home / Repositories

+ &

> Aras

> O Artifactory

> O Bitbucket

> X Confluence

> @ DOORS-NG

> B Fils System

> €) GitHub

> W Gitlab

> W IRA

v O lama
> O Jama @ Intercax
? @ Jama @ Partner

> [E] mysaL

> B RESTHul

> 7 SysML

> @ Teamcenter

> A Teamwork Cloud

> ﬂ TestRail

> 3 Windchill

TREE VIEW

Name: ME-&

GRAPH VIEW

External Key: ME-8  Key: ART17368

Color Key

blocks—p




JIRA Repository

HH Your work Projects Filters Dashboards People Plans Apps m Q Search p 0 Q @

Maritime ESOH Projects / [ Maritime ESOH /  # Add epic ME-8

Blackwater Subsystem Development

&
o
0
&
&

Software project

:? Roadmap o o )
@ Attach f; Add a child issue & Linkissue v @Add Tempo to plan and track time

E Backlog Assignee @ Dirk Zwemer

Description
D soard This task tracks Blackwater Subsystem Development Labels None
< Code
/> Sprint MNone
EI Project pages Linked issues +

blocks Story point estimate Mone
Zephyr Scale

ME-2 Waste Water Treatment Subsystem Development b3 @ TODO v Reporter @ Dirk Zwemer
D Add item
. ) Configure

O Project settings Activity Q 9

Show: m History Worklogs Newest first 17
@ Add a comment..

Pro tip: press M to comment

@ Dirk Zwemer & days ago

Subsystem software first test -passed

Edit - Delete * &

@ Dirk Zwemer & days ago

Subsystem hardware design 5/24/21

Edit - Delete - &

@ Dirk Zwemer & days ago

Subsystem software code prototype 5/23/21

Edit - Delete * &




Gremlin Query —Jama req’t — TWC activity

Gremlin Query : g.V{).has('type',"ART-TYPE22').bothE().has('container’,"DZSB15").has(’_isLatest’,"TRUE").bothV().has("type’,"ART-TYPE2989").path() ~

O Query Builder g.V().has(type’, ART-TYPE22').bothE().has('container, ' DZSB15).has( _isLatest’, TRUE').bothV().has(type', ART-TYPE299').path()

© Raw Query

raS

Color Key

oo
oo

Dn_Exhaust_Sub Sq SEEHIRSILERE Solidwaste_S. . gl Cg ol-Condensate_S

eamwork Cloud

B of-Blackwater_SUEETETRATETE S [ bl-Graywater_Sul

(e
+]
<1

rol-Coolingwater_ Sl TE g0 rol

I ol-Solidwaste_Ingelel L EEHN Dx_Exhaust_Sub Frl ol-Freshwater_S (S glE I g ol

E ol-Bilgewater_SulsITyETE G Ba rol-Ballastwater_{EEIEIEIEIE




Gremlin Query —Jama req’t — TWC activity

Gremlin Query : g.V().has('type',"ART-TYPE22").bothE().has( container’,'DZSB15').has('_isLatest’,"TRUE').bothV().has('type’,"ART-TYPE299").path() ~
O Query Builder @ Raw Query g.V().has('type’, ART-TYPE22") bothE().has(container’, DZSB15').has(_isLatest’, TRUE).bothV().has( type’, ART-TYPE299").path()
oo
o8 VERTICES (22) EDGES (11)
Source Source Source Target Target
Label Name T Key Version Type Source Version Target Name Target Version
Name Key URL Key URL
Ballast
Ballast Water Contral- DZSB15- REL-
Relation aest Water Lontiol - 1 ) Water ART17241 Ballastwater_Subsystem_Control ART17242  20210527100327EDT
Ballastwater_Subsystem_Control R2 TYPE3
Contral
Bilgewater Control- DZSB15- REL- Bilgewater 2021-05-
Relati - 1 - ART1723% Bilgewater_Subsystem_Control ART17240 20210527100327EDT
neleten Bilgewater_Subsystem_Control Ri TYPE3 Control ? 26T20:39:16.000+0000 lgEwaterskbsystem L-entre a
Blackwater Control- DZSB15- Blackwate
Relation ackwater fontro - 1 ackovater ART17243 Blackwater_Subsystem_Control ART17244  20210527100327EDT
Blackwater_Subsystem_Control R3 Control
Relation Gondensate Control- Dz3B13- Condensate ART17245 Condensate_Subsystem_Control ART17246
Condensate_Subsystem_Control R4 Control
Cooling Water Control- DZSB15- REL- Cealing
Relation - : 1 - Water ART17247 Coolingwater_Subsystem_Control ART17248 20210527100327EDT
Coolingwater_Subsystem_Control RS TYPE3
Contral
Fresh Water Control- DZSB15- Fresh Water 2021-05-
Relati ART1724% Freshwater_Subsystem_Control ART17250 20210527100327EDT
neleten Freshwater_Subsystem_Control RS Control 26T20:51:09.000+0000 fesTWELET_SUbsystem._Lentro a
Greywater Control- DZSB15- Greywat:
Relation reywaertontro - 1 reywater ART17251 Greywater_Subsystem_Control ART17252  20210527100327EDT
Greywater_Subsystem_Control R7 Control
Incinerator Control- DZSB15- REL- Incinerator 2021-05-
Relat 1 ART17253 Solidwaste_In ator_Control ART17254 20210527100327EDT
neaten Solidwaste_Incinerator Control RS TYPE3 Contral ® 25T20:53:40.000+0000 elawasienanerstorLonte a




Gremlin Query —Jama req’t — TWC activity — GitLab code file

O Query Builder

@ Raw Query

g.V().has('type’,'ART-TYPE22").bothE().has('container’,'DZSB15').has('_isLatest’, TRUE').bothV().has('type','ART-TYPE299").bothE().has('container’,'D

Y

oo
oo

~~
~

——NOx Control-NOx_Exhaust_Subsystem_Control

—Blackwater Control-Blackwater_Subsystem_Control-p§slERAEC s

—Greywater Control-Greywater_Subsystem_Control—p{EiSNTEIC g i

—Incinerator Control-Solidwaste_Incinerator_Control-pE{el [ TSl I

—Bilgewater Control-Bilgewater_Subsystem_Control-, Bilgewater_S...

-Ballast Water Control-Ballastwater_Subsystem_Control-{zE][EIV 1 g

x_Exhaust_Subsystem_ComroI-NOx_Exhaust_Control.pf

Blackwater_Subsystem_Comrol-BIackwater_Comrol.pdf»{

Greywater_Subsystem_Control-Greywater_Control pdf-»f

—Solidwaste_Incinerator_Control-Incinerator_Control.pdf-»|

— BlIgewater_SubsysIem_Control-B|lge7Contro|Apdfr—b!:

—~Ballastwater_Subsystem_Control-ballast.gitignore —»i‘

Color Key

eamwork Cloud|




Gremlin Query —Jama req’t — TWC activity -~ GitLab code file

Gremlin Query : g.V().has('type','ART-TYPE22').bothE().has( container’,'DZSB15").has('_isLatest’,"TRUE").bothV().has("type’,"ART-TYPE299').not(where(outE().inV().has('type',"ART-TYPE243"))) /

-

O Query Builder g.V().has(type’, ART-TYPE22").bothE().has('container’, DZSB15').has( _isLatest’, TRUE').bothV().has( type’, ART-TYPE299").not(where(outE().inV().has(‘type’, ART-TYPE2+

@ Raw Query

A
L&)

oo
oo

VERTICES (5)

Label Name T Key Version External Key Type URL

Artifact Condensate_Subsystem_Caontrol ART17246 20210527100327EDT 2abb2e7f-3936-45b8-B266-b10ff22625fe MA More Details
Artifact Coolingwater_Subsystem_Control ART17248 20210527100327EDT 5c12aa69-b973-46e8-98fb-f9553c0f463f MA More Details
Artifact Freshwater_Subsystem_Control ART17250 202105271003 27EDT 4244d2cf-6800-4624-bdB82-f973febbdchd MA More Details
Artifact 50x_Exhaust_Subsystem_Control ART17258 20210527100327EDT fee1d1b9-1432-4118-ab5d-96128082ad0b MA More Details

Artifact Solidwaste_Storage_Mgmt ART17260 20210527100327EDT a3ec5193c-894e-49cf-bb27-53cbBceddbbe MA More Details




Syndeia Architecture Roadmap — 3.4

Local
Engineering
Applications

CAD, Sim,
SysML, ...

Virtualized
Engineering
Applications

PLM, ALM,
Reqt’s, JIRA,
TW Cloud, ...

User Machine

SysML Tool

Syndeia Web Browser

User Machine

co®® n "

Syndeia Cloud

Graph Database

- . -
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Syndeia Cloud REST API (Swagger / OpenAPI specification)

Endpoints for core domain concepts in Endpoints for accessing external repositories
Syndeia (subset shown here) (e.g. JIRA) -- subset shown here

i Manage artifacts N wr.intercax.com/syi i ~ .
Artifact Find out more: hitp:. .intercax.com/syndeiafdocs ExtErnﬁl Repos“ory _ JIRA - v
Jartifacts Getallartifacts . R ;
fexternalf jira/repesitories
Jartifacts Create anew arfifact . ) p "
Jexternalfjira/repositories/ {key} GatSyndea "
Jartifacts/{key} Getan arfifact given the artifact k
Jexternal/ jirafreposito s/ external/id
Jartifacts/{key} Update arlifact given the artifact key
fexternalf jira/{repobey }/containers GetalJ
| USESJS /artifacts/{key} Delete an ariifact given the artifact key
Jexternalfjiraf{repokey}/containers /{key} GeotJIRAC
Jartifacts/{key}/versions Getall versions of an artifact given the artifact key
Jexternal/jirafcontainersfexternal 5 i
/artifacts/{key}/versions/{version} Getan artifact given the artifact key and version
Jexternalsjira/{repokey}fartifacts Go
Jartifacts/external/id Get an artifact given the artifact extemnal id
Jexternalfjiral{repokey}/artifacts/{extkey} GalJIRA
Relation Manage raiations Find out more: http:Awww.intercax.com/syndeiaidocs

Jexternal/jira/artifacts/external fid Ge

/relations Getallrelations

Jexternalfjira/{repokey}/relations Go

/relations Createanew relation

Jexternalftadj/{repoliey }/artifacts Go

/relations/{key} Geta relation given the relation k
Jexternalftadj/ {repokey }/art

fFacts/{key} GetThas

/relations/{key} Update relation given the relation key
Jexternal/te

jfartifacts/externalfid Ge

| [USHSJS /relations/{key} Deletea relation given the relation key

Jexternalftadj/ {repokey }/relations Go

/relations/{key}/versions Get allversions of a relation given the relation key
Jexternalf jira/{repoley }/eontainers/search Saan JIRA con

/relations/{key}/versions/{version} Geta relafion given the relation key and version

Jexternalfjiraf{repokey}/art

facts/search Search JIRAa

/relations/external/id Get arelation given the relation extemal id

Jexternalftadj/{repoliey }/art ifacts/search Search THA)
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Syndeia and OpenMBEE

* OpenMBEE : Open source Model-Based Engineering Environment (MBEE)
* Driven by the user community (NASA JPL, Lockheed Martin, Boeing)
* Pragmatic collection of open source and commercial tools

e http://www.openmbee.org/

* Syndeia as a conduit for OpenMBEE to enterprise/commercial tools and repositories

SyndEIa / OpenMBEE \

SysML «
! PLM e ﬁ\ /" View Editor "\
Reqt. Mgt. < (Web Browser)
ALM <= =
Project Mgt. < MMS Tabular Display
CAD P
Test Mgt.
Simulation <= -
Databases < — ]
E Diagram Display
/

N\ /
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Syndeia and OpenMBEE

GE Intercax Switch Org

Q UAT

Help = A

Branch: master ~

Project: CruiseShipv4 ~ & » RUAV
B @ | B + o

Y - Filter tree

v |k LAV

I 1 Diagram View

B 2 RapidTable View

I 3 OpaqueBehavior View

I 4 UAV Structure & Related Artifacts

B 5 UAY Requirements & Related Artifacts

& pocLie %

0 Comments

& & O ls =

4 UAV Structure & Related Artifacts

® EXPORT CSV

Y FILTER TABLE

Table 2. UAV Structure Rapid Table

Blocks

Wastewater_Subsystem

Freshwater_Subsystem

Bilge_Water_Subsystem

Blackwater_Treatment

Related Artifacts

Simulink model, Wastewater_Subsystem (Wastewater_Subsystem)
Teamcenter ltemRevision, 003493/A;1-Wastewater_Subsystem (003493)
JIRA Task, CSE-4 (CSE-4)

Simulink model, Freshwater_Subsystem (Freshwater_Subsystem)
Teamcenter ltemRevision, 003512/A;1-Freshwater_Subsystem (003512)
JIRA Task, CSE-23 (CSE-23)

Simulink model, Bilge_Water_Subsystem (Bilge_Water_Subsystem)
Teamcenter ltemRevision, 003495/A;1-Bilge_Water_Subsystem (003495)
JIRA Task, CSE-6 (CSE-6)

Simulink model, Blackwater_Treatment (Blackwater_Treatment)
Teamcenter ltemRevision, 003513/A;1-Blackwater_Treatment (003513)
JIRA Task, CSE-24 (CSE-24)
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Scheduling and automating a Digital Pipeline using Jenkins o

Jenklns Configured a test pipeline using Jenkins with steps that involve making
Build reat things at any scale REST/HTTP API calls to various model repositories to fetch latest state
. model elements (artifacts) and writing a text file with fetched data.

building, deploying and automating any project.

(ndividual Steps |

l Pipeline

V >

Initialize
. Retrieve JIRA Retrieve Report Exit Syndeia
Syndeia Cloud . __
Each run of the . data GitHub data Summary Cloud Pipeline
S Pipeline
pipeline
Average stage times: 317ms 157ms 207ms 140ms 134ms
(Average full run time: ~1s) ' S — -
HAR
Sep 18
=F 361Tms 133ms 330ms 174ms 149ms
07:41
#47
Sep 18
P 312ms 129ms 315ms 216ms 159ms
07:39
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Syndeia Summary o

* Syndeia creates and manages a network of point-to-point
operations connections between model elements in different tools

e reference connection for access and traceability

* model transform connection for share, compare and update

e Syndeia supports analysis, visualization and documentation of the
connections as a Digital Thread

* Syndeia is hybrid client/server architecture, transitioning to a
server-based enterprise application
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To Learn More about Syndeia,

* Check out our website for product info and video
demonstrations at www.intercax.com/syndeia

* Read our on-line user guide and tutorials at
https://intercax.atlassian.net/wiki/spaces/SYN33/overview

e Schedule a web demo with Intercax — contact us at
info@intercax.com

* Request an evaluation license — set up an account and
submit your request at www.intercax.com/help
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Questions / Comments

Dirk Zwemer, PhD Manas Bajaj, PhD Greg Salow
President Chief Systems Officer VP BusDev
ntercax Intercax Intercax

Email — dirk.zwemer@intercax.com, manas.bajaj@intercax.com,
greg.salow@intercax.com

Web — www.intercax.com
LinkedIn - www.linkedin.com/in/manasbaijaj

Twitter - @intercax @syndeia @manasbajaj
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