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Georgia Tech spin-off 2008
Atlanta, US (HQ) and Pune, India
Focus: Software for MBE/MBSE
e Syndeia — MBSE (SysML) +
PLM/CAD/CAE/Data/Simulations
e SysML parametric solvers
(ParaMagic, Melody, Solvea, &
ParaSolver)
Training, consulting, custom apps
* 4500+ participants since 2008
Customers
* Gov.: NASA, DoD, DoE, DoC
e Commercial: aero, auto,
transportation, consumer goods,
energy, mfg., healthcare
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Systems — Cyber-physical, Multi-Disciplinary, System-of-Systems
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What is common across all these systems?

 What is common to all these systems?
* Multi-disciplinary, many teams of engineers, project managers, suppliers, and more
* Hardware, software, human, robotic sub-systems
* Many software tools & databases (Systems, PLM, CAD, ALM, Simulation, and more)

* Manage across lifecycle (conceptual -> design -> manufacturing -> service -> disposal)

* Where are the biggest challenges in these developing systems?

* Managing interfaces between sub-systems

Assessing impact of changes, “what-if” analyses and trade-offs

Managing variants and options

Resilience to failure

Reducing margins for error (O margin for mission- and life-critical systems)

Cost, time-to-market and competition

Copyright 2017 Intercax. All rights reserved. 5



Where is the system architecture / blueprint?

Project Requirements
anagement

Simulation/CAE

@oe@ /;% <" }

\

Libraries /

ptImIZEtIDnT Datab @
‘%9 atabases %@&

$ =

, / o\
' Manufacturing, Q@
PLM System Supply Chain

i

Reviews, Meetings, Administration

Point-to-point ad-hoc information flows
without a common architecture model

Use of models in each engineering discipline is not

model-based systems engineering
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What is Model-Based Systems Engineering?

 MBSE = Unified model of the system
versus series of disconnected
documents or document-based
flows between models (DBSE)

e System docs and views can be
generated from this unified model

* DBSE > MBSE <~ 2D > 3D CAD

e Models in SE # MBSE

Copyright 2017 Intercax. All rights reserved.



Systems Modeling Language (SysML) — Object Management Group o

e SysML is a visual modeling language that provides:
* Semantics = meaning
* Notation = representation of meaning

e SysML is not a methodology or a software tool
e SysML is methodology-independent & tool-independent
e Multiple vendor tools support the SysML language

e Supports the specification, analysis, design, verification, and validation of systems that include
hardware, software, data, personnel, procedures, and facilities

* History
e 2003 - UML for Systems Engineering RFP by OMG, INCOSE and 1SO 10303 AP233
e 2007 - SysML 1.0 released
e 2017 - SysML 1.5 released in May 2017
e 2019 - SysML 2.0 planned release

o http://www.omgsysml.org/ for more information on OMG / ISO IEC SysML standard

* http://www.omgsysml.org/news-articles.htm - publications demonstrating real production use

Copyright 2017 Intercax. All rights reserved. 8
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Example views (diagrams) in a SysML model

ibd [Block] Unmanned Acrial System Domain ) Unmanned Acrial System Pctorial 1]

bdd [Package] UAV Design[ UAV BDD lJ

env : Environment ] UAV : UAV
eather «blocks
UAV
¢nsor Data
pltfm |, pyld |, sw
«blockx» «block» «block»
Aircraft Platform Payload Software
d_stn : Data Station
/ Payloag
Sensor Data Data ant1 |, av r fsw |,
v A Fight wblock» «block» «block» «block» «blockx» «block»
Tefg?n"e‘w Control Jet Platform Rotary Platform Antenna Avionics Radar Flight Software
p_stn: Pilot Station w I r [1.* fslg fctrlI vel msw
Serfsor Data «blocks «blocks «blocks «block» «blocks «blocks
Wings Rotors Fuselage Flight_Controller Video_Camera Mission Software
ie em |1.* pctrl tc1
«blocks «blocks «blocks «block»
sit : Situation Jet Engine Electric Motor Payload_Controller Thermal_Camera
= | cctrl
«blocks
Communications_Controller

ibd [Block] UAV [§] UAV BD |

pltfm : Aircraft Platform pyld : Payload

= act [Activity] Fly Preprogrammed Course [ [*§ Fly Preprogrammed Caurse)
avfotrl: Flight_Controller | [Activity] Fly Preprog [ [5] Fly Preprog 1

[“tc1: Thermal_Camera | e

p1: ~FlightControl p2: FightData| «pfoxys . Auto Cmd ‘ Emergency ‘
L “ | p2: CameraData
«prERT + Fprarys S AR | | N ] D - CUD—— — |
result r |
aproxys foxys | ‘
FlightControl 7 - ~FlightDat: 1 ~Ce Control
.pe lightControl lp lightData er P ameraControl auto cmd Prgm ‘ |

| av.cetrl : Communications_Controller

| Instruction = — =

T at:Initiate v Available? a2:Read Next ‘ instruction (a3 : Execute |
ant1 : Antenna OcoXys S sproya Sy — | ‘Auto Mode | 2 ~ [yes] J Program — i Program

| p1: Uplink  [F}————————] P! :~Uplink oy - e . - — 3 th [ — W TS — Instruction, | “L  Instruction |
[p2 : Dovnink p2}: Downink PO pS : ~CameraData [0.] [i-{——— ] p2: CameraData | instruction | th |

e ] p4: Downink aproxys  eproxy» e | e et —_— &
Kt | 52 ~Downink [} ] P2:Downink i «proxy» A | |

: g «praxys [] p1 : ~cameracontrol
ootk plectipmk =] 03 ~pink pé: ~RadarData [0.7] [~ B | |
epronys bronys 5 = | |
p3  PayloadControl
q | |
\ — N— ‘
erminate | [else]
@ - - ‘ Auta ode, f ,,,,, J Abort Auto Cmd ’ i ‘
aproxys -1 p1 : ~PayloadControl _ r1: Radar

av.petri : Payload_Controller ‘

p3: CameraControl [0.4] [ 2]
| <proxy» aproky»

p2: RadarControl 0.4 [} — f5| p1:~RadarControl

| P2 RadarData

o ®
Termination )
| Signal
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TOTAL SYSTEM MODEL (TSM)

Total System Model — A Federated Graph

CAD model
(Creo, NX, CATIA,...)

MATLAB / Simulink &
Mathematica models

Thermal Model of & House

\ -
Docu;nents & | =

Spreadsheets
! \
!

[ ‘\ 7
1SysML,
] _.\/\

= P

\

Connections based on Reference,
Data Map, Function Wrap, Model
Transform, and Composite patterns

i Requirement
models

CAE (FEA/CFD)
models

Other
Artifacts and te
Optimization Databases

models
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Connect architecture model
(SysML) with domain-specific
models

Total System Model (TSM) as a
digital blueprint of the system
connecting models across
disciplines, tools, and version-
management systems

Goal: Seamless traceability
between disciplines across the
system lifecycle

10



Total System Model (TSM)

TSM evolves as each of the version-managed models evolve

T1 T2 T3 T4
(Baseline B1) (Baseline B2)

. - >
Timeline
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Intra-Model and Inter-Model Connections o

IfA@hangehistequirement, TraceBthe@ADPund@AMEn odelsFor?
whatBisithe@lownstreaml! thistbartPandetompare@ttributes?
impact,2.qg.2oRCADRINdRCAME] againstitest®Fesults
models?
Requirementsl Mechanicalesign Manufacturing Quality@Anspection
(e.g.MDOORS-NG) (CAD,@.g.iNX,ZCREO,BTEP) (CAM,2.g.MTConnect) (e.g.@IF)

Intra-model
connections

Inter-model
connections

Copyright 2017 Intercax. All rights reserved. 12



Model-Based Connection Patterns O

 What is the purpose of model-based connections?

Reference Connections
Track/compare/sync versions of connected elements

< >

Data Map Connections
+ Track/compare/sync element attributes

Function Wrap Connections
+ Track/execute connection elements

Model Transform Connections
+ Track/compare/sync element structure (multi-level)

Copyright 2017 Intercax. All rights reserved. 13



Foundations of Model-Based Systems Engineering (MBSE / MBE) o

Bajaj, M., Zwemer, D., Yntema, R., Phung, A., Kumar, A., Dwivedi, A., Waikar, M. "MBSE++ — Foundations for Extended
Model-Based Systems Engineering Across System Lifecycle". 26th Annual INCOSE International Symposium (IS 2016)
Edinburgh, Scotland, UK, July 18-21, 2016

Heterogeneous and Decentralized Data

Capturing and Maintaining High-Level System Architecture
Spectrum of Model-Based Connections

Unified Framework for Model-Based Connections

From Traceability to Impact

o B W bhE

Many Users, Many Views

Copyright 2017 Intercax. All rights reserved. 14



Syndeia = Software Platform for MBSE / MBE

Windchill ProjectLink and PPMLink,
Primavera, MS Project, ...
| Project
. Management
-} v N
\&

MCAD (Creo, NX, CATIA, ...) & % Integrity, Cradle, DOORS,
ECAD (Mentor Expedition, ...) / : RequisitePro,...

SysML
e N [ i [:] \ ‘ 4

' Requurements

Syndeié N

A4

S : | O ) E— ‘
Optimization ,‘ | > 1: < | LSlmulatlon/CAE
_ 1‘  — —_— A
Mathcad, ModelCenter, "-\ i y,r" Mathcad, Mechanica, MATLAB,
Isight, OpenMDADO,... \.\ L_}_‘ /' Simulink, ABAQUS, ANSYS,
Mathematica,...
\' Manufacturing' . \\ / leratl)'IGS/ ‘
;\ Supply Chain ) S = Databases

CAD models, cost models, analysis

Creo View, Windchill MPMLink,

> modules, parts and material
J A i databases, supplier database, ... e
L PLM and SCM Systems (Teamcenter, Windchill, GIT, SVN, ...) ’
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Search, Connect, Access,
Transform, Compare, Sync,
Visualize models in the Total

System Model

Syndeia 3.1 released May 2017

— www.syndeia.com



http://www.syndeia.com/

Connect to enterprise repositories (PLM, ALM, DB,...)

‘ =% Repository Manager‘ E, Connection Manager| mw Connection Browser ‘ & Connection Summary| }E Comparison Result| ‘\, Settings|

= Repositories

= DOORS

= |} DOORS @ Intercax
= GitHub

) GitHub @ Intercax
= Jama

ﬂ jama @ Intercax
= JIRA

‘R’ JIRA @ Intercax
&= |ocal File System
= Local Models
= MySQL

| MySQL @ Intercax
= Teamcenter

L:} TC @ Intercax
= Windchill

' WC @ Intercax

\_; DOORS 602 @ Intercax

= ZH Unmanned Aerial Vehicle
= {0k Part Structure (latest)

=

= {’3} UnmannedAerialVehicle (A.16)
{E} autol : Autopilot (A.1)
{f} comm_conl : CommunicationsController (A.1)
{f} databus : Data_Bus (A.1)

2% flight_con1 : FlightController (A.1)

m [

FEFEEEEEBI/]

ik gprs1 : GPRS_UMT
i gps : GPS (A.1)
ik pltfrm1 : Aircraft_
{7% pyld_con1 : Paylo.
%% ssrl : SpreadSpec
{f} sw : UAS_Software
{f} therm1 : Thermal(
{c% therm2 : WideAng
ik vis1 : VisualCame
405 wifil : WiFi_WiMa:
Folders

Hardware Componen
[ Aircraft Platform (
{f} Aircraft_Platform
{4 Autopilot (00000(
{f} Communications(
{4 Data_Bus (00000C
ira) FlightController (C
i79) GPRS_UMTS_Modt
{791 GPS (0000000002
i PayloadController

FEEEEEEREEREEHEEREEAE

Windchill

Example — Connecting to
multiple enterprise model
repositories from a single
interface (Syndeia —

www.syndeia.com)
-- Requirements
-- Satellite (Precse BOM) Te amcenter
-- TraceLinks
B} UAY (Imprecse BOM)

= ¥y 0004a4-Unmanned Aerial Vehide
-- 5 000464/A; 1-Jnmanned Aerial Vehicle
-- 5 000464/8; 1-Jnmanned Aerial Vehide
E} 5 000464/C; 2-Jnmanned Aerial Vehide
"&'_ﬁ Unmanned Aerial Vehicle-=Fire UAY Specif]
B2 000464/C-View ( Imprecise )
i % aircraft platform : D00465/E; 1-Aircraft
5 gps : 000466/A; 1-GPS
- % autopilot : 000467 /A; 1-Autopilot
-7 databus : 000468/A; 1-Databus
“J flight controller : 000463/A; 1-Flight Col
-7 payload controller : 000470/4; 1-Paylo|
-“F communications controller : 000471/A;
-0 wimax module @ 000472/A; 1-WiMax M
-F gprs module ; 000473/A; 1-GPRS UMTS
-7 modem : 000474/4; 1-Spread Spectrun|
-9 visual camera : 000475/4; 1-Visual Can|
-F thermal camera : 000476/A; 1-Thermal
-3 ir detector : 000477/4; 1-Wide Angle TI|

Copyright 2017 Intercax. All rights reserved.

B sakila

B - instruments MYSQL
EI: video_camera

i OO s OO s TR s OO o |

R mass (14.0) name {V3000) vcamerald (VC3) cost (1000.0)
R mass (10.0) name (V1000) vcamerald (VC1) cost (500.0)
H- R mass (12.0) name {V2000) vcamerald (VC2) cost (500.0)

gy
- i1 thermal_camera

R mass (10.0) tcamerald (TC3) name (TC 103) cost (1000.0)
R | mass (5.0) tcamerald (TC1) name {TC 101) cost {500.0)
- R mass (8.0) tcamerald (TC2) name (TC 102) cost (700.0)

- [} radar

R mass (20.0) radarld (R 1) name (R11) cost (10.0)
R mass (22.0) radarld (R.3) name (R.31) cost (12.0)
H- R mass (21.0) radarld (R2) name (R21) cost {11.0)

- waorld

- information_schema
- mysal

- slim_test

| test_demo
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Drag-n-Drop connect existing or generate new models

'S oynden Dashboard (200) - Unmemnedpemalvence . =elble=)

=% Repository Manager E‘, Connection Manager 3% Connection Browser _@E{, Connection Summary ;{ Comparison Result "\, Settings |
. =2 Local File Sﬁrétem Repositories
P SysML Model ‘=, Connection Type E‘j TC91 == Creo
B+ Unmanned Aerial Vehidle * |l @ Reference - Requirements -
=2 g Aircraft Platform S -- Satelite (Precse BOM) Sirnulirik: o
7] blackbox : BlackBox p .. Tracelinks = ﬂﬁQL Repositories
Tl body : Body =|| © DataMap £ UAV (Imprecise BOM) lmsau
| ~[F] elec assembly : Electrical Assembly @ Model Transform B 000464-Jnmanned Aerial Vehide = T£EMEEHEF Repositories
[Tl engine : Engine ) B %% 000464/A; 1-Unmanned Aerial Vet) %’} TC101
[ 7] fule system : Fuel System l %, 000464/B; 1-Unmanned Aerial veh &P TCo1
[T powetrain : Powertrain é S — | - — &2 Windchill Repositories
[ ] rotor : Rator I iy Unmanned Aerial Vehide->Firy "' a2 WC101
~[F] tail assembly : Tail Assembly Dl’ag-n-DrOp E‘""‘E 000464/C-View ( Impredse ) fee| WC102
E B} =% aircraft platform : 000455 .
E % i;ilws Henaer = ———— = == -- %, gps : 000466/A; 1-GPS Switch repos
El"g Autopilot :.i autopilot : 000467 4; 1-ALTOEG
B Battery f databus : 000468/A; 1-Databus
B BlackBox f flight controller : 000469/A; 1-Fi
B Body ,.f payload controller : 000470/4;1 . .
E1-E=] Communications Controller :{ communications controller : 000: Exam P le usi ng Syn deia
icati B F wimax module : 000472/4; 1-Wit .
g% zz::'il'ln';n":ﬂhﬂﬂﬂ fierface - : f gprs module : 000473/4;1-GPRE WWW.Syn d €la.co m)
4 m P 4 . 3
re..
BLOCK_TC_PART_MODEL_TRAMSFORM_COMMNECTIOMN -

[10:52:48] INFO SysML dependendes wil not be generated from Teamcenter trace links for item DDS Middleware, Option to generate SysML dependencies and
trace links is not selected in Syndeia settings.

[10:52:48] INFO Finished generating block structure and creating connections for part DDS Middleware

[10:52:48] INFO SysML dependencies W|II not be generated from Teamcenter trace links for item Software System, Option to generate SysML dependencies and

3 | o P, loctad ie oo ] i

Ready 10:5%:22AM  44Mof79IM T

-

Copyright 2017 Intercax. All rights reserved. 17


http://www.syndeia.com)/

Compare and synchronize across inter-model connections

=% Repository Manager E Connection Manager ;3:; Connection Browser &5 Connection Summary }f Comparison Result ‘Rb settings
Type here to filter connections | Clear | | Export to Excel
Conn ID w | Source = | Target = | Latest Target = | Comment « |[[H
Ewi £3f03... Unmanned Aerial Vehicle 000454/C; 2-Unmanned Aerial Vehide 000464/C;2-Unmanned Aerial Vehide  The block Unmanned Aerial Vehic..., =
| wimax module : WiMax Module wimax module : 000472/A; 1-WiMa... wimax module : 000472/4; 1-WiMax M,.. Part property wimax module and...
N visual camera : Visual Camera visual camera : 000475/A; 1-Visual ... visual camera : 000475/4; 1-Visual Ca... Part property visual camera and ...
N trackers : Sensor Part property trackers has no co...
| thermal camera : Thermal Camera thermal camera : 000476/A; 1-Ther... thermal camera : 000475/A; 1-Therma... Part property thermal camera an... |=
software : Software System software : 000437/B; 1-Software 5... software : 000487/B; 1-5oftware Syst... Part property software and part...

payload contraller : Payload Controller payload controller : 000470/4;1-P... payload controller : 000470/4; 1Payl... Part property payload contraller ...
modem : Spread Spectrum Radio M... modem : 000474/A; 1-Spread Spec... modem : 000474/A; 1-Spread Spectru... Part property modem and part o...
ir detector : Wide Angle IR Detector  ir detector : 000477/A; 1-Wide Ang... ir detector : 000477fA; 1-Wide Angle I... Part property ir detector and pa...
aps : GPS aps : 000466/4; 1-GPS aps : 000466/4; 1-GPS Part property gps and part ocou...
gprs module : GPRS UMTS Module gprs module : 000473/A; 1-GPRS U... gprs module : 000473/A; 1-GPRS UMT... Part property gprs module and p...
flight controller : Flight Controller flight controller : 000469/4; 1-Fligh... flight controller : 000469/A; 1-Flight C... Part property flight controller an... -

F .
[11:56:23] INFO Comparing SysML part property and Teamcenter part occurrence (BOM line with ref des) thermal camera.,
Ready 11:56:55 AM 549M of ?Sli-l'ﬂ Tl

Example using Syndeia
www.syndeia.com)

Copyright 2017 Intercax. All rights reserved. 18
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T iy Vehicle 160621 — £~
Simulink
Search [ ] Totals (Inter-model analytics)
Artifact info G |t H u b Displayed (Inter-model analytics)

display name = REQ-005589/A;1-FuelCapacity
repo = TC ICAX 2
type = Teamcenter requirement revision

Teamcenter

i

v

J

7\
»

Repositories (Artifacts per repository)

[«

JIRA

File system repositories
[# Simulink (8 artifacts)

| —

>

‘Q,-\\\V N

¥ Simulink_Shared (0 artifacts)
[# Excel (0 artifacts)

[# SampleDocs (0 artifacts)

¥ Creo_Models (0 artifacts)

¥ NX_Models (0 artifacts)

%

GitHub repositories
¥ Github ICAX 1 (4 artifacts)

DOORS-NG repositories
# DOORS NG ICAX 1 (0
artifacts)

Teamcenter repositories
# TC ICAX 2 (12 artifacts)

# TC ICAX 1 (11 artifacts)

M

SysML

Copyright 2017 Intercax. All rights reserved.

Interactive Graph of Total System Model

%

SysML model elements 19



€« => C {B IocaIhost:99991assetslneighbor.htmI?projectid:PROJECT-f7058d3c-b2c5-44c8_

M1l 100s_of_Connections \ £3 N

Connection Direction

All Connectio ::SwirlBurner ) Undirected (inter-model)

" Directed (intra-model)
() Incoming ) Outgoing @ Both

© Both

BNy Repository Types

MySQL repository

Model Tsansform

PART_PROPERTY

Teamcenter repository
JIRA repository
SysML model elements

All ConnectiG ::Gas_Turbine

PERT=RRQE BRTY
/ All Co ain::Turbine

PART_PROPERTY
PART_PROPERTY

Explore your neighbors

All Conne: ain::Shaft

All Connection Ty ialCompressor

20
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Explore your neighbors

(continued)

C [ localhost:9999/assets/tree.html?projectid=PROJECT-f7058d3c-b2c5-44c8-9c56-d875c739¢c7068art... vy & % ZNE 2060 =

M (o]l 100s_of_Connections

sw'\(\a\““

Turd! P
GO 2\ GO
ypes e
ec{\o\'\ )
pncont Al conne
-
ancon
T
) con”
NGO

Copyright 2017 Intercax. All rights reserved.

e 0

Connection Direction

) Undirected (inter-model)
) Directed (intra-model)
© Both

Repository Types

MySQL repository

Teamcenter repository

SysML model elements

21



Graph Queries on the Total System Model (1/2)

1. Get all connections between system _ 2. Get all connections between system
architecture, software, project tasks, & simulations  architecture (SysML) and hardware parts (PLM)

Block(18) Block(7)

Copyright 2017 Intercax. All rights reserved. 22



Graph Queries on the Total System Model (2/2)

3. How does a failure in the Electrical System assembly 4. What hardware parts (PLM) may get affected if a
(PLM) affect the overall UAV architecture (SysML)? requirement is changed (DOORS-NG)?

Blocki(3) Block(1}

LAy

Copyright 2017 Intercax. All rights reserved. 23



Syndeia 1.0 (SLIM) Syndeia 2.0 Syndeia 3.0 Syndeia 3.1 c)

Jul 2014 Jul 2015 Jul 2016 May 2017
‘vTEAMCENTER Win d Ch i ] ] ’
o O
) & .
Stateflow 4 ) [ Syndeia
Syndela  www.syndeia.com
/ System Architecture ™ * YouTube demo video

www.intercax.com/products
/syndeia/demos/
 Download a free evaluation
www.intercax.com/products
/syndeia/download/

cassandra

" | O GitHub

Copyright 2017 Intercax. All rights reserved. 24
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Syndeia 3.1 Interfaces

\
4

)

Syndeia 3.1 Interfaces

Copyright 2017 Intercax. All rights reserved.
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Syndeia leverages open standards, open frameworks, and open APIs o

Systems Modeling Language
* MagicDraw, Rhapsody, Enterprise Architect, Integrity Modeler

* REST Web Services

* JSON

* JDBC

* |SO STEP 10303

e Apache projects (multiple)
* OSLC

* FMI

... and others

Copyright 2017 Intercax. All rights reserved. 26



Questions / Comments

Manas Bajaj, PhD
Chief Systems Officer
Intercax

Email — manas.bajaj@intercax.com

Web — www.intercax.com
LinkedIn - www.linkedin.com/in/manasbaijaj
Twitter - @intercax @syndeia @manasbajaj

Copyright 2017 Intercax. All rights reserved. 27
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SysML Specification History

OMG Systems Modeling Language™ (SysML®)

The current version is found at http://www.omg.org/spec/SysML/Current

OMG Formal Versions Of SysML

FORMAL Version Release date URL
15 May 2017 http://www.omg.org/spec/SysML/1.5/
14 September 2015 http://www.omg.org/spec/SysML/1.4/
1.3 June 2012 http://www.omg.org/spec/SysML/1.3/
1.2 June 2010 http://www.omg.org/spec/SysML/1.2/
1.1 November 2008 http://www.omg.org/spec/SysML/1.1/
1.0 September 2007 http://www.omg.org/spec/SysML/1.0/

ISO Release Information

ISO Release Information Format URL

This is the formally published 2017 edition

standard - ISO/IEC 19514. PDF http://www.omg.org/spec/SysML/ISO/19514/PDF

Copyright 2017 Intercax. All rights reserved.
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Syndeia for Model-based Engineering

Windchill ProjectLink and PPMLink,
Primavera, MS Project, ...

[ Project

% Management
/\
CAD

MCAD (Creo, NX, CATIA, ...) & Svndela Integrity, Cradle, DOORS,
ECAD (Mentor Expedition, ...) v RequisitePro,...

SysML

==

T

Requirements

7\ ( 7\
Optimization J< >LSimuIation/CAE

Mathcad, Mechanica, MATLAB,
Simulink, ABAQUS, ANSYS,
Mathematica,...

Mathcad, ModelCenter,
Isight, OpenMDAO,...

Manufacturing,
Supply Chain

Creo View, Windchill MPMLink,
Technomatix, SAP....

Libraries /
Databases

CAD models, cost models, analysis
modules, parts and material
databases, supplier database, ...

PLM and SCM Systems (Teamcenter, Windchill, GIT, SVN, ...)
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‘ =% Repository Manager‘ E, Connection Manager‘ ﬁ, Connection Browser | &= Connection Summary| }f ComparisonRe 4 P

= Repositories

= DOORS
{4 ) DOORS 600 @ Intercax
{4_)) DOORS 602 @ Intercax
= GitHub

€) GitHub @ Intercax
= Jama

@P} Jama @ Intercax

Iﬁ Jama @ Partner
= JIRA

‘}f JIRA @ Intercax
= Local File System

= Chameleon

= Dirk Local

= Gravitino WorkQA

= Manas Local (Mac)
Manas Local (Win)
= MysQL

| MySQL @ Intercax
= Teamcenter

E} TC 91 @ Intercax
= Windchill

% WC 102 @ Intercax

= @D Jama @ Intercax
B & Automobile

=

3 Market Input
B ik Stakeholder Requirements
Vehicle Performance

5]

Riding Comfort
Occupant Safety
Reliability
Production Cost
Emissions

£

Passenger & Baggage Load
i'» Architectural Requirements

[] Test Cases

I Non-Functional Requirements

[ Design

= ¢ Big Data Medical Device

=

1 H

I = Business Requirements
[ System Requirements
System Requirements
™ Design Architecture
«" Validations

[ SubSystems

EH Software

EH Electrical

EH Mechanical

[ Risk Management
- o~ .

Asousoday youeas 7| m

cassandra

Copyright 2015 InterCAX LLC.
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Syndeia creates & manages the Total System Model

...................

Docu}n\ents &
Spreadsheets
\

!

CAD model
(Creo, NX, CATIA,...)

MATLAB / Simulink &
Mathematica models

Max f(x,y)

given: _ . _ _
’8\1(":\’) < 31,'

- gAxyrsz;

TOTAL SYSTEM MODEL (TSM)

Copyright 2015 InterCAX LLC.

1000h US ET

Connections based on Reference,
Data Map, Function Wrap, Model
Transform, and Composite patterns

Requirement
models

CAE (FEA/CFD)
models

Other

Artifacts and
Databases

Optimization
models
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‘ == Repository Manager E Connection Manager ;E?g Connection Browser | = Connection Summary| }“E Comnarisan Result | 9 Settinas |
= Repositories = ',:,_" DOORS @ Intercax DOORS_NG ‘
= DOORS € Automated Meter Reader (Water) repository
l DOORS @ Intercax 9 Unmanned Aerial Vehicle
() DOORS @ Supplier A © Fire Station i
= GitHub = &) Automobile Pr0]ect
€) GitHub @ Intercax |_fi1 1171 - Automobile Project-level Requirement Collection
= JIRA = [B] 1172 - Automobile Project Kick-off Requirement .
¥ JIRA @ Intercax El -* Link From Link
= Local File System |_|'i1 1171 - Automobile Project-level Requirement Collection
Creo Models [E]] 1173 - Automobile Project Schedule Requirement
T Excel Models W 1871 - Automobile Project-level Module
= NX Models [E]] 2090 - D1
= Simulink Models ] Automobile Project-level Module artifacts Folder
= MySQL E [ Customer Specification
MySQL @ Intercax E M 1144 - Automobile Customer Specification Module Module

&3]

Parts Lib @ Supplier A [El] 1147 - Vehicle Performance

= RESTful [El] 1146 - Passenger and Baggage Load

= Teamcenter [E]] 1159 - Fuel Economy
g’? TC9 @ Intercax B [E] 1152 - Riding Comfort
) TC9 @ manas [E] 1153 - Space )

2 Windchil [E]] 1154 - Vibration Requirements
& WC @ Supplier B [E] 1155 - Noise

.

WC10.2 @ Intercax [E]] 1156 - Occupant Safety

[E] 1157 - Reliability

@ [E] 1158 - Emissions

= [E] 1160 - Production Cost

[[§] 1162 - Passenger Comfort-related Requirements

B [ 1161 - Automobile Customer Req Collection Requirement

[E]] 1152 - Riding Comfort Collection

F [ H H

[E]] 1147 - Vehicle Performance
[E] 1151 - Turning Radius

[E] 1153 - Space

[E] 1155 - Noise

[E]] 1149 - Top Speed
[El] 1156 - Occupant Safety
[E] 1150 - Braking Distance 33
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E Connection Manager‘ Connection Browser ‘ usE Connection Summary‘ Eﬁf Comparison Result ‘ “\, Settings

_——ﬂ B €) GitHub @ Intercax
] InterCAX <€

DOORS @ Intercax El L] User Public Repository €————
'i!_ DOORS @ Supplier A = Ll Demonstrations
= GitHub E ] Branches

= JIRA B ] Commits _

€) GitHub @ Intercax E ¥V develop <

¥ JIRA @ Intercax -0~ 105c40a0d9 Create Controls.py
= Local File System / 0~ 9226921ac8 Create Scenarios.py
= “0- 9243ead0b7 Delete python
-0~ 9fb692d6a0 Create python
-0~ 49bdca771c Create InclinationTest.java
-0- 0626750bd2 Create ControlTest.java
-0~ 5a557ceab3 Create AngleTest.java
-0~ dfbbe4385f Create Inclination.java
-0~ 12518ad774 Create Angle.java
-0~ 37db5bb24a Create Control.java
-0~ 0f34833d4d Initial commit

—_—

= Simulink Models
= MVSQL
A - | MySQL @ Intercax
" | Parts Lib @ Supplier A
j RESTfuI
= Teamcenter

HEEEHEHEEE

HEE

J\

g' TC9 @ Intercax B [ Files
' TC9 @ manas '=| README.md
= Windchill B B src
WC @ Supplier B = main
WC10.2 @ Intercax B [ java

E Angle.java
=| Control.java
= Inclination.java
= python
E Controls.py
E Scenarios.py
test
P master
(] Tags <€ Tags
| Project-Alpha
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-

=% Repositery-Manager{ —; Connection Manager ;ﬁ; Connection Browser

ﬁél Connection Summary

«
4, Settings

Comparison Result

=% Repositories

= DOORS
',E_z DOORS @ Intercax
'« ) DOORS @ Supplier A
= GitHub

) GitHub @ Intercax
= |IRA

‘R’ JIRA @ Intercax
= Local File System

= Creo Models

— Ex :

- JIRA Projects
Simulink Models
= MySQL

I_:'._:L. MySQL @ Intercax

I Parts Lib @ Supplier A
=2 RESTful
= Teamcenter

Q TC9 @ Intercax

u TC9 @ manas
= Windchill

E % JIRA @ Intercax

= [ Project
© Big

S
Bang (BIG)

€ HelloJIRA (HELLO)
=| 0' Syndeia Demo Box (SDB)

=2 0

Issue details

= B

SDB-128

° Project: Syndeia Demo Box
[} Summary: Problem with the document

j‘| Type: Bug
j‘| Status: Open
j‘| Priority: Major

4 Assignee: manasbajaj
L Reporter: manasbajaj
SDB-127
SDB-126
SDB-118

€ SysML Interface (SYSML)

) Test-Basic-Desk (TESTBASIC)
@ Test-IT-Service-Desk (TESTITDESK)

1 lssues

[ Updated: 2016-06-30T08:31:24

JIRA repository

JIRA Issues
(assigned to you
for this project)

JIRA Issues
(assigned to you
for all projects)
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= Repository Manager '.“:‘u Connection Manager | g4 Connection Browser & Connection Summary }f

| = Repositories E ¥ JIRA @ Intercax
= DOORS = [ Projects
(& J) DOORS A00 @ Intercax o Big Bang (BIG)
h' b @ HelloJIRA (HELLO)
| = GitHub = @ Syndeia Demo Box (SDB)
z € GitHub @ Intercax 1 Reported by me
= Jama = (] Assigned to me
@) Jama @ Intercax ) sDB-158
@) Jama @ Partner ) sDB-128
= JIRA SDB-127
% JIRA @ Intercax EJ sDB-126
=% Local File System [ sDB-120
7. Chameleon SDB-118
= Dirk Local = [ Watched by me
= Gravitino WorkQA = SDB-655
= Manas Local (Mac) @ Project: Syndeia Demo Box
7 Manas Local (Win) Summary: Autopilot
= MySQL Type: Task
| MySQL @ Intercax Status: Open
= Teamcenter Priority: Major
m TC 91 @ Intercax Updated: 2017-05-15T16:53:05
L Assignee: dirkzwemer
L Reporter: manasbajaj
] Issues

Copyright 2015 InterCAX LLC.
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- == Repository Manager ‘2 Connection Manager‘ ﬁf Connection Browser ‘ é Connection Summary‘ }E Comparison Result | A, Settings |

= Repositories = @ Jama @ Intercax < ]ama repos1tory
= DOORS = &Automobile
l.u DOORS 600 @ Intercax B ] Market Input
(& ) DOORS 602 @ Intercax = 5k Stakeholder Requirements <€—————— Set
& GitHub Vehicle Performance -
) GitHub @ Intercax Riding Comfort
= Jama Occupant Safety
@) Jama @ Intercax Reliability ¢ .
@) Jama @ Partner Production Cost ReqUIremel’l’CS
= JIRA Emissions
‘ ¥ JIRA @ Intercax Passenger & Baggage Load _
=% Local File System 5= Architectural Requirements

Chameleon |:| Test Cases

= Dirk Local ~ ! Non-Functional Requirements
Manas Local (Mac) B ) Big Data Medical Device
Manas Local (Win)

= MysQL = [ System Requirements
h‘ MySQL @ Intercax System Requirements G Other ItemS
. = Design Architecture

= Teamcenter

I 5 Business Requirements

g TC 91 @ Intercax « Validations
= Windchill = ] SubSystems
& WC 102 @ Intercax [ Software
FH Electrical

F_FH Mechanical
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) ) " ; g M
/ [\ Connections - Circle layout X anac
\

C' | | localhost:9999/assets/circle.html?projectid=PROJECT-f7058d3c-b2c5-4 VieW mOdel analytics I Fit-tO-SCI'een, Download

M (el 100s_of_Connections < \

Search Totals (Inter-model analytics)

. # connections (c) =
Artifacts

# connected artifacts (a) = (467

\ connection density (c/a) = (D)

—

Displayed (Inter-model analytics)

# connections (c) = (245 )
\k # connected artifacts (a) = [ 467 )

connection density c/a) = (XD

Repositories (Artifacts per repository)

/
/
<N <M< I

MySQL repositories
MySQL (27 artifacts)

Connections 7 Zoom &

Pan Teamcenter repositories
TC (89 artifacts)




& = C |D localhost:9999/assets/neighbor.html?projectid=PROJECT-f7058d3c-b2c5-44c8

H (o]l 100s_of_Connections \ &

Connection Direction

) Undirected (inter-model)

All Connectiol ::SwirlBurner

(" Directed (intra-model)
() Incoming ) Outgoing @ Both

© Both

Model Tyansform .
EEEEY Repository Types
PART_PROPERTY

MySQL repository

Teamcenter repository

SysML model elements

All Connectio

—

::Gas_Turbine

~ A RRAPERTY

All Co ain::Turbine

PART_PROPERTY
PART_PROPERTY

All Conne ain::Shaft

All Connection Ty ialCompressor
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| ] localhost:9999/assets/tree.htmli?projectid=PROJECT-f7058d3c-b2c5-44c8-9¢c56-d875c739c706&art...

v

DAFENNT »006

(]l H 100s_of Connections

Connection Direction

Undirected (inter-model)
Directed (intra-model)

© Both

Repository Types

MySQL repository

Teamcenter repository

SysML model elements

Copyright 2015 InterCAX LLC.




Connect and deep dive into PLM systems and databases

]
=% Fepository Manager a Connection Manager Eﬁ Connection Browser ‘@é Connection Summary }E Comparison Result "\b Settings |
E i | |
&2 Repositories '- Reguirements NN
&% Local File System Repositories G- Satelite (Precise BOM) i
—— B3 Tracelinks Teamcenter .
T NK B UAY (Imprecise BOM) é?
= Simulink B4 ¥, 000454-Unmanned Aerial Vehicle 8
& MySQL Repositories -- %, 000464/4; 1-Unmanned Aerial Vehide S
[ | mysqr % 000464/B; 1-Unmanned Aerial verl -3 Satelite

B % 000464/C; 2-Unmanned Aerial vk
% Unmanned Aerial Vehicle-=Fir|
E-=[ 000464/C-View  Impredise )

7% aircraft platform : 000465
aps : 000466/4; 1-GPS

i ﬂ SLIM_UAV_RO

ﬂ SLIM_UAV_RW

El-5H Unmanned Aerial Vehide
5{20:} Part Structure {latest)

E{é} UnmannedAerialVehide (A. 18)

=% Téamcenter Repositories WindChill
¥ TC101

& TC21

= Windchill Repositories

WC101

A

5| w10z

4 L

4 autopilot : 000467 /4; 1-AL
7 databus : 000463/A; 1-Da
B flight controller : 000465/
’:,f payload controller ; 0004
- communications controller
-F wimax module : 0004724
’:.f gprs module ; 000473/A;
h)f modem : 000474/A; 1-5pre
jf visual camera : 0004754
- thermal camera : 000476
T ir detector : 000477/A;1-)

Bt-{5F auto1 : Autopilot (A. 1)
{E} comm_conl : Communici
{_@} databus : Data_Bus (A. |
{_@} flight_con1 : FlightContr
Bh-{5% gors1: GPRS_UMTS Mo
B-{5% gps 1 GPS (A1)

{:@} pltfrm1 : Aircraft_Platfor
{:@} pyld_con1 : PayloadCon
{,ué} sarl : SpreadSpectrumR,
{,@} gw : UAS_Software_Abe
ﬁ'} therm1 : ThermalCamer:
{E} therm2 : WideAngleIR _0

E..l i

El-[ ] instruments

MySQL

R mass (14.0) name (V3000) vcamerald (VC3) cost (1000.0)
R, mass (10.0) name (v1000) vcamerald (VC1) cost (500.0)
El- R mass (12.0) name (V2000) veamerald (VC2) cost {500.0)
B[] thermal_camera

R. mass (10.0) tcamerald (TC3) name (TC 103) cost (1000.0)
R. mass (5.0) tcamerald (TC1) name (TC 101) cost (500.0)
R mass (8.0) tcamerald (TC2) name {TC 102) cost {700.0)
E}--: radar

R mass (20.0) radarld (R.1) name (R11) cost (10.0)

aw B4 vis1: VisualCamera (A. 1 E-R mass (22.0) radarld (R3) name (R31) cost (12.0)
{E} wifil : WiFi_WiMax_Mod B R | mass (21.0) radarld (R2) name (R21) cost (11.0)
Ready -~ Folders B world
L [~ & & Baselines - information_schema
+-E Workspaces - mysgl
- slim_test
- test_demo

Copyright 2015 InterCAX LLC.
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Drag-n-Drop generates models & creates connections

15 oy cosons 00 Uit oo

=% Repository Manag;VV a Connection Manager r Connection Browser r & Connection Summary r}f Comparison Result r"\, Settings I |
=2 Local File System Repositories
| P SysML Model ‘2, Connection Type @ TC91 b @l Creo
B+ Unmanned Aerial Vehide ) () Reference " Requirements g :_ N.x '
E, g Aircraft Platform - _ B Satelite (Predse BOM) I B Simulink
| L[] blackbox : BladBox () Function Wrap .. Tracelinks = MyS0L Repositories
-[F] bady : Body =|| ) Data Map = _ QAV ({Imprecise BOM) [ :\‘l MySQL1 N
-[F] elec assembly : Electrical Assembly i@ Model Transform EJ" t.IIfJUJrEfI—Unmanned Aerial Vehicle = Teamcenter Repositories
..[Fl engine : Engine : [ %% 000464/A; 1-Unmanned Aerial Veh b TC101
[F] fule system : Fuel System i - % 000464/B; 1-Unmanned Aerial Veh P TCs1
[ F] powetrain : Powertrain = -1}, w = Windchill Repositories
[ Frotor : Rotor Bl Unmanned Aerial Vehide-=Fir b ‘ wC101
-[F] tail assembly : Tail Assembly Dra g-n- B39, 000464/C-View (Imprecise) | 1 [ WC102
E Analysis Manager D - f.u aircraft platform : 000465 Swztch renos
- = apu 1’0’9 -, gps : 000466/A; 1-GPS P

g Autopilot - autopilot ; UUU"IE?IA;l—ALmﬁTbI

-] Battery -} databus : 000468/A;1-Databus | |
__g BladBox "} flight controller : 000469/A; 1-Fl
E Body " J payload controller : 000470/A;1

? communications contraller : 000
__g Communications Interface ! wimax module : 000472/A; 1-Wil

£ Cowling 18 . _F aprs module : 000473/4; 1-GPRS -
4| m | » ] | n | b

g Communications Contraoller

i
BLOCK_TC_PART MODEL_TRAMSFORM_COMMECTION
[10:52:48] INFOQ SysML dependencies will not be generated from Teamcenter trace links for iterm DDS Middleware, Option to generate SysML dependencies and
trace links is not selected in Syndeia settings.

[10:52:48] INFQ Finished generating blodk structure and creating connections for part DDS Middleware -
[10:52:48] INFO SysML dependencies W|" not be generated from Teamcenter trace links for item Software System. Option to generate SysML dependencies and

drmmm limlem o mm b lmmdimd iem Cogrmd =i

Ready 10:5422AM  442Mof 79IM i
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CA ./ AW \_ _ Y A (A L/ C1 A WL & wAe \UJ L

results in native clients or drag-n-drop to connect to system
-~ Sdde e {(OVS\/

| T 1 1 e
|- ) e JE— - - 1
Search Repository - ?(_., I Search Repository - l Search Repository }S
L - 0
Search Items 2 I Search Parts & [S{rnple - ] &
. - ; a n o
() Item ID }Llse for wildcard | = | [Umﬂanned Aerial Vehide ,] % [lnstruments v] n;
[1:]
_ . v i1 =
(@) Item Name ‘.ﬁurcraﬂ* | 2, Part name: |.¢'.ircrE.|1:’t=t | E [videc ——— - ] g,
g g _ 2
= = o =] ==
Search | = Part number: |-Use for wildcard | = | Add Row Filter | | Remove Row Filter | =
: |Select Baseline: -l <= 700
B3-1#y 000465-Aircraft Platform -
B, 000512-Ai | search |
-y reraft Platform E|
B % 000512/A; 1-Aircraft Platform
B % 000512/B; 1-Aircraft Platform 40§ Aircraft_Platform (0000000025) Search |
f ggg:ﬁiﬁma: :azrm {Jé} .ﬁ.J:rcraFt_PIatForrn (A1) -~ R mass (10.0) name (v1000) veamerald (VC1) cost (8
..J‘ ' .rcra atrorm {:‘?} Aircraft_Platform (A.2) LR | mass {12.0) name {(¥2000) vcamerald (VC2) cost {§
B % 000512/E; 1-Aircraft Platform E-40% Aircraft_Platform (A.3) L
[ % 000512/F; 1-Aircraft Platform 40§ Aircraft_Platform (A.4)
[}, 000683-Aircraft_Platform G-45% Aircraft_Platform (4.5)
-1 ¥y 000760-Aircraft_Platform {é‘} Aircraft_Platform (A.6)
-1 ¥y 000319-Aircraft_Platform {:‘6} Aircraft_Platform (8.7)
B B . .
o Windchill MySQL
F-L rcratt Platrorm i <| - | b

Automobile Simple

Enter Identifier HelloJIRA (HELLO)

[ DOORS-NG Requirement Collection l Add Field H Remove Field ]

===

[ Search | =
[] 1171 - Automobile Project-level Requ key

priority

reporter

status Search é‘ 43
C DOORSN(C summary TR A



Browse, filter, search connections. Open connected

models.

'S Syndeia Dashboard (2.0.C

=% Hepository Manager r ‘2. Connection Manage ﬁﬁ Connection Browser r ,& Connection Summary rR Comparisc <1 » B
{1~ Type here to filter connections | Export to Excel | | |
Source (SysML Element) » | Mame w | Type » | Target calance A
E-C3 Unmanned Aerial Vehide B afrac
EIE Aircraft Platform Go to
_ [Unmanned Aerial Vehide::... [BLOCK TC_PART MODE... [000465/E; 1-Aircrz
; QOpen Target
EI"E Analysis Manager
: Compare SysML & Target
LEE [Unmanned Aerial Vehide::... BLOCK TC_PART MODE... 000492/A;1-Anah pare o g
EI"E AP Sync SysML -= Target
T [Unmanned Aerial Vehide::... BLOCK TC_PART MODE... 000566/A;1-APL Sync Target -> SysML
[_]E Autopilot Delete Cunnectippﬁl[rs}
! BA ) | ===
g [Unmanned Aerial Velgg: view Tools Actions  Help (tanas Baisi( manas ) - dba/ DBA- Lat Logout . SIEMENS
[—]E Battery e
! BA . @ My Teamcenter (14 Overview | Related Datasets | Impact Analysis
g [Unmanned Aerial Vel| == o) : — _
=~ 'D004B5/E;1-Aircraft Platform Available Revisions I Wiewer I Details
HEL_E::E'CBGK QFTDDMES'JE_W&\'J 4, DD0465/E;1-Aircraft Platform | Owner : Manas Bajaj (manas)
iy [Unmanned Aerial Vel =loooassiE 3
3 @ view Last Modified Date : 23-Apr-2014 15:21 Release Status :
HE BDdY # /' 000478-Body Type : ltemRevision
gf [UI'IITIEI'II'IEd Aerial Vel + ¥ 00047%-Engine openl:;’.- cml b ngl i pa,stel % Deletel Prgperﬁe5|
I':'I"Q Communications Controller *1000430-Fuel System v Add to Favorites
i + ' DD0481-Powertrain ! N
F +  F000482-Rotor ¥ Item Properties
I-:uadedjlll__:uit'n'e_nlep irh’ral:ts Unmanned Aerial Vehide: :Commurj =¥ 000483-Tail Assembly —
=1 sl +o i [ T P W .
+ -7 000484-Electrical Assembly . :
Read? + 002676-BlackBox e _E’iﬁ?’?"mmaﬂ
S d R d l R t R Owner: I'u::an::s?a'a'
yndeia opens models in native e
repositories (e.g. Teamcenter) T
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=2 Repository Manager a Connection Manager $§ Connection Browser ‘,ﬂ Connection Surmmary }f Comparisan Result ‘\, Settings
Type here to filter connections | Clear | | Export to Excel |
ConnID -+ | Source + | Target + | Latest Target w | Comment » ([
Linmanned Aerial Yehide 000464/C; 2-4Unmanned Aerial Vehide 000464/C;2-Jnmanned Aerial Vehide  The block Unmanned Aerial Vehic.., =

By e3f03...

wimax module : WiMax Module
visual camera : Visual Camera
trackers : Sensar

thermal camera : Thermal Camera
software : Software System

wimax module : 000472/4; 1-WiMa. ..
visual camera : 000475/4; 1-Visual ...

thermal camera : 000475 /4; 1-Ther...

software : 000437/8; 1-5oftware 5...

payload controller : Payload Controller payload controller : 000470/4;1-F...

modem : Spread Spectrum Radio M...
ir detector : Wide Angle TR Detectar
gps : GPS

gprs module : GPRS UMTS Module
flight controller : Flight Cantroller

modem : 000474/4; 1-Spread Spec...

ir detector : 000477/A; 1-Wide Ang...

gps : 000466/A; 1-GPS
gprs module : 000473/4; 1-GPRS U...
flight controller : 000455/A; 1-Fligh...

wimax module : 000472/4; 1-WiMax M. ..
visual camera : 000475/4; 1-Visual Ca...

thermal camera : 000476/4; 1-Therma...
software : 000437/8; 1-Software Syst...
payload controller : 000470/4; 1-Payl...
modem : 000474/4; 1-5pread Spectru...

ir detector : 000477/A; 1-Wide Angle I...

gps : 000466/A; 1-GPS
gprs module : 000473/4; 1-GPRS UMT...
flight controller : 000465 A; 1-Flight C...

Part property wimax module and...
Part property visual camera and ...
Part property trackers has no co...
Fart property thermal camera an...
Part property software and part...
Part property payload contraller ...
Part property modem and part o...
Part property ir detector and pa. ..
Part property gps and part occu. ..
Part property gprs module and p...
Part property flight controller an... -

m

F

[11:56:22] INFO Comparing SysML part property and Teamcenter part occurrence (BOM line with ref des) thermal camera.

Ready

Copyright 2015 InterCAX LLC.
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CAD (NX and Creo) - Connect to CAD models, generate system
from CAD, and vice versa. Compare & sync

architecture elements (SysML)

Syndeia Dashboard (2

=% Repository Manag;VV E Connection Manager ﬁf Connection Browser r d Connection Summary r}f Comparison Result r"\° Settings I

P SysML Model ‘2 Connection Type o Creo

EH-F7 Automabile System * ! # Reference ---IE 1_formula_sae_racecar.asm.115

- 1_FORMULA_SAE_RACECAR ---IE 1_formula_sae_racecar.asm. 116

EZE 5950 10_ B Rt W B8, 1_formula_sae_racecar.asm. 117

5 2_6950_10 =|| ©vatamap =) 1 FORMIA SAE RACECAR

g 513132R51_ASM_2 (@ Model Transform * MANIFOLD

] 618132r51_AsM_2_MIR = : SUSPENSION

E1-] 518132R51_PART1_1 ra g.n-drop to : DIFFERENTIAL

E-=] 618132R51_PART1_1_MIR i : RR._CORNER.

-] 618132RS1_PART2_2 g erate & connect : CENTER,_SUPPORT

] 618132RS1_PART2_2_MIR : FRONT_FAIRING_COMPLETE
] s18132R51_PART3_2 : LF_CORNER
H p— S COMKRIT DiARKL

ablocks
«Creo_Assemblys

1_FORMULA_SAE_RACECAR

parts
MANIFOLD : MANIFOLD
SUSPENSION - SUSPENSION
DIFFERENTIAL : DIFFERENTIAL
RR_CORNER : RR_CORMER
CENTER_SUPPORT : CENTER_SUPPORT
FRONT_FAIRING_COMPLETE : FRONT_FAIRING_COMPLETE
LF_CORNER : LF_CORMER
FRONT_PAN : FRONT_PAN
FRONT_FAIRING : FRONT_FAIRING
FLOORBOARD : FLOORBOARD
SEAT : SEAT
LR_CORNER : LR_CORNER
RF_CORNER : RF_CORNER
REAR_MOUNT : REAR_MOUNT
MOTOR : MOTOR
CHASSIS : CHASSIS
FRONT_WING : FRONT_WING

values
«Creo_Mass_Property» mass . Real = 4368835.841697232{base_Property, unit = "N/A"}
«Creo_Mass_Property» volume : Real = 7931.782068842051{base_Property, unit = "in"3"}
«Creo_Mass_Property» density - Real = 550.8012958221673{base_Property, unit = "N/A"}
«Crep_Mass_Property» surface_area : Real = 35929.021892241966{base_Property, unit = "in"2"}
«Creo_Mass_Property» lower_left_x : Real = -33.07675515554973{base_Property, unit = "in"}

«Creo_Mass Property» lower_left_y : Real = -3.710721295311635{base_Property, unit = "in"}
«Creo_Mass_Property» lower_left_z - Real = -24.500000000000004{base_Property, unit = "in"}
«Creo_Mass_Property» upper_right_x : Real = 27.722209118508943{base_Property, unit = "in"}
«Creo_Mass_Property» upper_right_y : Real = 47.43358481145667{base_Property, unit = "in"}
«Creo_Mass_Property» upper_right_z : Real = 101.03467048617387{base_Property. unit = "in"}

e

Example model from PTC Creo

oo ==25 Intelm\ [S=Sn

I S e

|3
[ Alojsoday Yaieas (,-—Jl

Creo
Race Car

=0
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