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| About Intercax

Born: Georgia Tech spin-off 2008
Location: Perimeter Center, Atlanta;
Pune IT Park, Pune, India
Focus: Software for MBSE

« Syndeia - PLM/CAD/CAE/ALM

Integration with SysML

« SysML parametric solvers

Training, consulting, custom apps
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e 3500+ students since 2008

Customers
Gov: NASA, DoD, DoE
Commercial: aero, auto,
transportation, consumer
goods, energy, mfg., healthcare
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Agenda

» MBSE, MBE and Syndeia s
» What does Syndeia do?
* New Features in Syndeia 3.1

— Jama Software Interface

— Stateflow Interface
— Connection Database

 Future Directions







The Engineering Software Universe

e QOur customers deal with a diverse, multi-vendor
engineering toolset.

« Our customers create and store product/system data in a
variety of tools, models and repositories: PLM, ALM, CAD,
spreadsheets, databases, SysML models...

Conceptual Design Detailed Design
System Architecture PLM

Requirements Project
i Mgmt




The Engineering Software Universe

« The challenge of MBSE is to create a single, unified model
extending over all the tools and data repositories.

» This kind of model is called a Graph.
« Syndeia™ creates, manages and displays these Graphs.




Syndeia 1.0 (2014)
Syndeia 2.0 (2015)
Syndeia 3.0 (2016)
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Connection to PLM Systems

=% Repository Manager

=% Repositories

=¥ Local File System Repositories
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kS
Simulink
=% MySOL Repositories
| Mys@L1

=¥ Teamcenter Repositories
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= Windchill Repositories
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= Connection Manager
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and Databases

i Connection Browser

Reguirements
Satellite (Precse BOM)
TraceLinks
UAY (Imprecise BOM)
#; 000464-Unmanned Aerial Vehide

% 000464/8; 14Unmanned Aerial Vek]
% D00464/C; 2-Unmanned Aerial ek
@y Unmanned Aerial vehide->Fir}

-{ 000464/C-View ( Impredise )
[k % aircraft platform : 000465
% gps : 000466/A; 1-GPS

% autopilot : 00046 7/4; 1-A1
datsbus : 000468/4;1-Ds)
flight contraller : 00046531
payload controller : 00047

communications contraller
wimax module : 000472/
gprs module @ 000473/A;
modem : 000474/A; 1-5pri:
visual camera : 000475/A

(= Connection Summary }E Comparison Result "\, Settings

000464/A; 1-Unmanned Aerial Vehide

Populate a PLM
BoM from SysML
Populate a
SysML model
from PLM
Compare & Sync

Teamcenter

ojisoday Lpess

-5 Satellite

-84 SLIM_Uav_RO

* ﬂ SLIM_UAY_RW

E|_§H Unmanned Aerial Vehide
E}{E} Part Structure (Jatest)

E{E} UnmannedaerialVehicle (A, 15)

E-45% autn1 : Autopilot (4. 1)

Windchill

}-{E’:} comm_conl : Communic
}--“:f:} databus : Data_Bus (A. |
}-{f} flight_con1 : FlightContr}
7§ gprs1 : GPRS_UMTS_Mo
7% gps : GPS (A1)

}-{':’} pltfrm1 : Aircraft_Platfol

| sakila MySQ L

Bl instruments

|| video_camera

.| R | mass (14.0) name (v3000) vcamerald (vC3) cost (1000.0)
R mass (10.0) name (V1000) vcamerald (VC1) cost (500.0)
R, mass (12.0) name (v2000) vcamerald (VC2) cost (500.0)

- 2] thermal_camera

R, mass (10.0) tcamerald {TC3) name {TC 103) cost (1000.0)

}-ﬂ’} ssrl 1 SpreadSpectrumP
R mass (5.0) tcamerald (TC1) name (TC 101) cost {500.0)
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thermal camera : 000476)
ir detector : 000477 /A;1-

}-{{’} sw : UAS_Software_Abs
}--ﬁ'} therm1 : ThermalCamerg
}-ﬂ’} therm?2 : WideAngleIR _[)
}-{I’:} vis1 : VisualCamera (A. ]
}"ﬁ'} wifil @ WiFi_WiMax_Mod,

[E
[E
[E
[E
[E
[E
[}--ﬂ':} pyld_con1 : PayloadCon)
[E
[E
[E
[E
[E
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R mass (8.0) tcamerald {TC2) name (TC 102) cost (700.0)
- |if| radar

.| R | mass (20.0) radarld (R 1) name (R.11) cost (10.0)

R mass (22.0) radarld (R3) name (R.31) cost (12.0)

R. mass (21.0) radarld (R.2) name (R21) cost (11.0)

B~ Folders Bl world
[ & & Baselines B information_schema
B Workspaces B[ mysal

B slim_test

Bl test_demo




Connection to 3D CAD models

1. Access a CAD

§ sives oetens G20 e e I~ model
=% Repository Manager '.::, Connection Manager | 3, Connection Browser | | o5 Connection Summary }E Comparison Result | 9, Settings
2. Generate a CAD

. YS! ode = Connection Type ren
P SysML Model B o tion T C
-3 Automobile System . Referencs []--. 1_formula_sae_racecar.asm. 11 fl Ie fr0| I l SyS M L
=] 1_FORMULA_SAE_RACECAR E-/[0] 1_formula_sae_racecar.asm. 111
0 c FOEITIVIES B/ 1_formula_sae_racecar.asm. 11
7= 20_6950_10 | = S S enerate a oC
-] 20_6950_10_MIR 3 Data Map & (| I_FORMULA SAE RACECA
- : MANIFOLD
-] 618132R51_ASM_2 ( Model Transform f CAD p t
1 618132R51_ASM_2_MIR _ : SUSPENSION rO a. ar
: DIFFERENTIAL

: RR._CORNER 0 r asse m b Iy

+ CENTER_SUPPORT

: FRONT_FaIRNG oo A~ Compare & Sync

7] 618132RS1_PART1_1_MIR

i 618132051 _PART2_2 generate &
7] 618132RS1_PART2 2 MIR — -c 0 m eu —>

7 618132051 _PART3_2

B
B
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B
B+ 518132051 _PART1_1 Drag-ﬂ-drop to
B
B
[
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: LF_CORNER

lCRRoQEQy

«blocks
«Creo_Assemblys

1_FORMULA_SAE_RACECAR

Race Car

MANIFOLD : MANIFOLD

SUSPENSION : SUSPENSION
DIFFERENTIAL : DIFFERENTIAL
RR_CORNER : RR_CORNER
CENTER_SUPPORT : CENTER_SUPPORT
FRONT_FAIRING_COMPLETE : FRONT_FAIRING_COMPLETE
LF_CORNER : LF_CORNER
FRONT_PAN - FRONT_PAN
FRONT_FAIRING : FRONT_FAIRING
FLOORBOARD : FLOORBOARD

SEAT : SEAT

LR_CORNER : LR_CORMER
RF_CORNER : RF_CORNER
REAR_MOUNT : REAR_MOUNT

MOTOR : MOTOR

CHASSIS : CHASSIS

FRONT_WING ' FRONT_WING

mass : Real = 4368835.841697232

volume : Real = 7931 782068842051
density - Real = 550.8012058221673.
surface_area - Real = 35029.021882241966
lower_left_x : Real = -33.076755 73
lower_left_y - Real 1635
lower_left_z : Real = -24.500000000000004
upper_right_x : Real = 27.722209118508
upper_right_y : Real = 47.4335848
upper_right_z : Real = 101.03467048617387.

Example model from PTC Creo
3.0




Connection to Simulation

ibd [BlocK] System|[ System Internals [J

comp A :PartA

1. Populate a
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Compare & Sync
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in2 : Real out1 : Real .
out1
in? - Real mult: Product out2 - Real in2 - Real
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B @) Jama @ Partner ]
B 4 Automobile

y DOORS @ Intercax
O Automated Meter Reader (Water)
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[ Syndeia Q Unmanned Aerial Vehicle
D Fire Station
= [ System = &) Automobile
F Manufacturing [@] 1171 - Automobile Project-level Requirement Collection
Fd Design = [E] 1172 - Automobile Project Kick-off Requirement
B ] Market Input B -» Link From

Lrﬂ 1171 - Automobile Project-level Requirement Collection
[E] 1173 - Automobile Project Schedule Requirement
(9] 1871 - Automobile Project-level Module
[E0] 2090 - D1
_1 Automobile Project-level Module artifacts
_] Customer Specification
=) _!__' 1144 - Automobile Customer Specification Module

Bl =* Stakeholder Requirements

i's Occupant Safety

i's Riding Comfort

i'= Passenger & Baggage Load
5L Emissions

5= Production Cost
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Connection to Requirements

OFEHEHEHHA

i’k Vehicle Performance

= Turning Radius

5= Top Speed

= Braking Distance

55 Max Acceleration
s Reliability
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2 Integrated System
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=¥ |pad Defects
= [ System 1

B [ Software
¥ software Architecture
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B [ Hardware
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Populate SysML
req’'ts

Populate req’ts
tool from SysML
Compare & Sync

[El] 1147 - Vehicle Performance

[ETI 1146 - Passenger and Baggage Load
[E] 1159 - Fuel Economy

[E] 1152 - Riding Comfort

[E] 1153 - space

[E]] 1154 - vibration

[E] 1155 - Noise

[El] 1156 - Occupant Safety

[E] 1157 - Reliability

[E] 1158 - Emissions

[E] 1160 - Production Cost

| Lfﬂ 1162 - Passenger Comfort-related Requirements
1 [ 1161 - Automobile Customer Req Collection
[E] 1152 - Riding Comfort

[El] 1147 - Vehicle Performance

[E] 1151 - Turning Radius

[E] 1153 - space

[E] 1155 - Noise

[E] 1149 - Top Speed

[El] 1156 - Occupant Safety
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E = Repository Manager .-:i. Connection Manager | g3 Connection Browser | |gg Connection Summary }E Comparison Result ‘3\ Settings
— GitHub =y E GL‘T'n“t:rg;te“ax Your organization repositories
< Server : . )
El (] User Public Repository @— . . .
S J DOORS @ Supplier A B |2 Demonstrations Your public repositories
m = GitHub El ] Branches
€) GitHub @ Intercax B ¥ develop h Git Branch
S = JIRA B [ Commits
m ¥ JIRA @ Intercax -0 105¢40a0d9 Create Controls.py -
= Local File System -0~ 9226921ac8 Create Scenarios.py
Crean bodale -0 9243ead0b7 Delete python
.H Git RepOSitorieS -0 9fb692d6a0 Create python
h -0 49bdca771c Create InclinationTest.java Glt Commits
o Simulink Models -0 0626750bd2 Create ControlTest.java —
= MysQL -0 5a557ceab3 Create AngleTest.java (On the branCh)
w " | MySQL @ Intercax -0 dfbbe4385f Create Inclination.java I
"% | Parts Lib @ Supplier A -0~ 12518ad774 Create Angle.java
o = RESTful =0~ 37db5bb24a Create Control.java
H = Teamcenter -0~ 0f34833d4d Initial commit -
l? TC9 @ Intercax B I_:i!es -
‘ i) TC9 @ manas =/ README.md
= Windchill = E src
o J& WC @ Supplier B B E main
'—l' [ WC10.2 @ Intercax =] Ejaya Git
=/ Angle.java .
o , Control.java FIlGS/FOlderS
@ 1. Access latest software g S nclination ava (on the branch)
/ python -
C i =| Controls.
file from SysML £ Controls.py
C =| Scenarios.py -
E test
o P master
O 1 Tags h Tags
£ Project-Alpha
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Connection to Project Mgmt.

=% Repository Manager ‘2, Connection Manager g Connection Browser | |Z5 Connection Summary }EI 1 A
. Access a JIRA

& Repositories E % JIRA @llntercax JIRA re| issue from SySML
= DOORS El [ Projects
) DOORS @ Intercax @ Big Bang (BIC) 2. Create a JIRA
) DOORS @ Supplier A gHe”OJ'RA (HELLO) task structure
= GitHub =] Syndeia Demo Box (SDB)
€) GitHub @ Intercax = 3 SDB-128 from SySML
= JIRA @ Project: Syndeia Demo Box 3. Compare & Sync
¥ JIRA @ Intercax [} Summary: Problem with the document
= Local File System o % Type: Bug
Creo Models S5 ' Status: Open
Ex o ) 3@ [ Priority: Major JIRA Issues
x»  JIRA Projects S

(assigned to you

B Updated: 2016-06-30T08:31:24 for this project)

4 Assignee: manasbajaj
4 Reporter: manasbajaj
SDB-127
SDB-126
SDB-118
@ SysML Interface (SYSML)

Simulink Models
= MySQL
"% | MySQL @ Intercax
" | Parts Lib @ Supplier A
= RESTful
= Teamcenter
l? TC9 @ Intercax

& TC9 @ manas ) Test-Basic-Desk (TESTBASIC) JIRA Issues
- Wii:]dchill @ Test-1T-Service-Desk (TESTITDESK) (assigned to you
: 1 lssues for all projects)
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Visualize and trace connections

& Ay & ~
....... 7 [ commctonomaen |
= ‘ =

AAAAAAAAA

1. View all
connections
2. View connections &~ —
around specific
element
3. Query a graph
database by
> connection or
o element type.




Syndeia leverages open standards,
open frameworks, and open APIs

« OMG SysML (Systems Modeling Language)
« OSLC

« REST Web Services

« JSON

« JDBC

* |SO STEP 10303

» Apache projects (multiple)

o FMI

e ... and others
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Other New Features

» Simulink Synchronization

» API-Based Interface to MATLAB
» Windchill Projects and Libraries
* New Search Capabillities




& a\
SysML
Modeling Tool

{ Syndeia |~ Y R

Plug-in - External
N\
/ \ Apps

/ \ windchill

Teamcenter

Local Apps DOORS NG
Creo, NX, Excel GitHub

Simulink JIRA

. MySQL /

User Machine

Syndeia Yesterday (3.0 release and earlier)

* Plug-in for MagicDraw, IBM Rational Rhapsody

» Accessible only from SysML tools

e Connections stored in SysML model
 Visualization and queries from connection database
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SysML / \ Database Database
plodelingiliac) SysML Cassandra Neo4;
‘ External Modeling Tool

1\ i Syndeia ; N\

Windchill
/1 N Windchil VATRIE — External
Local Apps DOORS NG Plug-ln i A
Creo, NX, Excel GitHub ppS
Simulink JIRA / \ \ Windchill
MySQL / \ Teamcenter
DOORS NG
Local Apps GitHub
Creo, NX, Excel JIRA
Simulink/Stateflow Jama
\. MySQL /

User Machine

Syndeia Today (3.1 release)

* Plug-in for MagicDraw, IBM Rational Rhapsody

» Accessible only from SysML tools

« Connections stored in Cassandra database/cluster
 Visualization and queries from connection database
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Syndeia Roadmap

 Today - Syndeia is a MBSE-centric tool, deployed as a
plugin for SysML Modeling tools (MagicDraw, Rhapsody,...)

» Operates primarily from the SysML tool
 Future - Syndeia is an enterprise MBE application
— REST web services with a backend graph database
— Advanced query & visualization capabillities

— Accessible from anywhere in the tool chain (SysML,
PLM, ALM,...)

— Incorporates parametric execution and analysis
— API for extensible end user applications
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SysML Modeling Syndeia Server 3.2
TC;OI Services
[ J W for
el Visualiz-
_ Stand-alone App }\\ ation
Local Apps
Creo, NX, Excel _ E_Xtemal Apps
Simulink/Stateflow Windchill Te_amcenter
DOORS NG  GitHub

JIRA Jama MySQL ...

User Machine

User Machine Server

Syndeia 3.2 (Q4 2017)

« Stand-alone or plug-in client

* API for basic queries

« Customized mapping

* Create inter-model reference connections between
any two repositories/tools
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SysML Modeling
Tool

Syndeia
Local Client

/ Syndeia 3.3 \

Web Application

Dash-

/ 1\

Local Apps
Creo, NX, Excel,
Simulink/Stateflow

User Machine

User Machine

board

Services for
Visualization,
Graph Query,

API

F—
K\—/

Server

Syndeia 3.3 Enterprise Application (Q2 2018)
Customized mapping between any tools
Version Control and User Access Management
Flexible Graph Queries and Visualizations
Advanced API for customized applications

Analysis and report generation

NNV N A

External

Apps
Windchill
Teamcenter
DOORS NG
GitHub
JIRA
Jama
MySQL




Why Syndeia?

* Works with your tools

* Supports many use cases
» Consistent interface

* Aclear vision for MBE




Learn more about Syndeia

« Syndeia site: www.intercax.com/syndeia

 Demo Videos
— Intro to Syndeia in 3 minutes - https://youtu.be/ RZ4IHDtdN8
— Syndeia deep demos - http://intercax.com/products/syndeia/demos/

...and request an evaluation license

 Download and try Syndeia

— Request 30-day or longer-term evaluations at:
http://intercax.com/products/syndeia/download/



http://www.intercax.com/syndeia
https://youtu.be/_RZ4lHDtdN8
http://intercax.com/products/syndeia/demos/
http://intercax.com/products/syndeia/download/

Contact us

Intercax

47 Perimeter Center E, Suite 410
Atlanta, GA 30346

United States

Voice: +1-404-592-6897, Ext 101

Email: y
- info@intercax.com ‘,X
Web: www.intercax.com Inter
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