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Links to a 
domain structure

Links to the
Systems Engineering 

decomposition
Systems Engineering 

decomposition

Domain 
structure

Full lifecycle management of Complex Systems
Closing traceability gaps & preventing them from occurring 

© 2016 Aras

Business Of Engineering



Old way - Passing around SE documents
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Not connectable!
Not traceable!



New way - Connecting with MBSE models
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But how!

?
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PLM Physical structures & Traceability
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Physical structures 
already evolve and stay 

in today’s PLM - with 
strong configuration 

and change 
management control



SysML structure
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Package
Diagram

Behavioral
Diagram

Requirements
Diagram

Parametric
Diagram

Structure
Diagram

Activity
Diagram

Sequence
Diagram

State Machine
Diagram

Use Case
Diagram

Block Definition
Diagram

Internal Block
Diagram

Functional Relationships of the Entity
Interactions - Dynamic nature

Formal Relationships of the Entity
Geometries - Static nature

Behavior is the System Model driver -
Increases in importance with System 

complexity

System Model influencer – Contributes 
to but does not drive System Design



System Model structures in PLM
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Traceability gap
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Traceability gap
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Add SysML structures

aras.com12

SE

SE
Logical

SE 
Requirements

Create 
a model

Create SE 
structure

Created by 
connector

© 2016 Aras

SE/MBSE ALM/CAD/MBSEPLM –Product and MBSE



SE/MBSE ALM/CAD/MBSEPLM –Product and MBSE

Add Requirements decomposition

aras.com13

SE

SE
Logical

SE 
Requirements

Create SE 
structure

Each domain has its 
own requirements 

breakdown

Create a 
model

MCAD 
Requirements

ECAD 
Requirements

© 2016 Aras



Drive detailed designs
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Create 
design

Create 
design

SE

SE
Logical

SE 
Requirements

Create SE 
structure

Reference RL 
from SE

Reference RL 
from SE

Create a 
model

MCAD 
Requirements

ECAD 
Requirements
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Referenced 
automatically
or manually 

via 
connectors

SE/MBSE ALM/CAD/MBSEPLM –Product and MBSE

MCAD

ECAD



Add Logical to Physical
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Create 
design

Create 
design

MCAD
Structure

ECAD
Structure

Create 
structures & link 
to Logical Blocks

Create 
structures & link 
to Logical Blocks

SE
Logical

SE 
Requirements

Create SE 
structure

Reference RL 
from SE

Reference RL 
from SE

Create a 
model

MCAD 
Requirements

ECAD 
Requirements

Linked by connectors or 
manually within PLM
(a diagram-like visual 
drag/drop process?)
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SE/MBSE ALM/CAD/MBSEPLM –Product and MBSE

SE
MCAD

ECAD



Add AML/Software
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ALM

Create 
design

Create 
design

Create 
design

MCAD
Structure

ECAD
Structure

Reference RL 
from SE

Create structures 
& link to Logical 

Blocks

Create 
structures & link 
to Logical Blocks

Create structures 
& link to Logical 

Blocks

SE
Logical

SE 
Requirements

Create SE 
structure

Reference RL 
from SE

Reference RL 
from SE

Not really “physical”

Create a 
model

ALM
Structure

ALM 
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MCAD 
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ECAD 
Requirements
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SE
MCAD

ECAD



Add multiple models
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Multiplicity of SE 
models as part 

of the same PLM 
structure
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Add simulation data
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Add “System” properties
(data/control flow)

aras.com19
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connectors or 

manually within PLM 
(a diagram-like visual 
drag/drop process?)
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SE

SE

ECAD



Properties are cross-domain negotiable 
“Contracts”

aras.com20

Item A

Property x Property y

Item B

 Linked between any two structural items

 Value, range, enumerated list

 Units

 Fixed or a target (a budget)

 A domain owner

 On a structural item or accumulative for an 
assembly

 Transformation function on a property link

 Created/linked by connectors or manually (a 
diagram-like visual drag/drop process within 
PLM?)

f(x) = y

f(y) = x

Makes Requirements 
quantifiable and PLM SE 

structures behavioral

© 2016 Aras



Add Logical to Logical
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ALM

MCAD

SE

SE

ECAD

ALM
Logical

MCAD
Logical

ECAD
Logical

Connectors extract 
Logical block 

abstractions per domain



Enable Negotiations
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ALM

MCAD

SE
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ALM
Logical

MCAD
Logical

ECAD
Logical

Space to negotiate 
“Contracts” on a 

Logical block level



Cross-domain Logical Blocks challenge
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 MCAD – explicit

▫ MCAD file = PLM Part/Assembly (BOM)

▫ MCAD files mapped to PLM Parts

 ECAD – extractable

▫ ECAD file  PLM Part/Assembly (BOM)

▫ Components mapped to PLM Parts

 Embedded Software – indirect

▫ IDE files  PLM Part/Assembly (BOM)

▫ Build  process? Released binary?

 System – TBD

▫ Requirements?

▫ Block diagrams (functional & logical)?

▫ Models as input, Reports as outputs?

Natural fit with PLM

Challenge with mapping 
files to PLM parts

Not a happy fit with PLM 
product configuration

Similar to ECAD schematics?
Explicit SysML data model? 

It will take more 
finesse than this!



Result: Complex &
Overwhelming
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Complex relationships via comprehendible views in 
context

SysML Graphs approach

© 2016 Aras



Make PLM
“invisible”

aras.com26
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Reinvent PLM Traceability
& Navigation

aras.com27
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A System Model in its own 
right with SysML

intelligence in Aras 
(separate from the one on 

the left)

ALM

MCAD

SE

SE

ECAD



PLM System Traceability architecture

© 2016 Aras aras.com

AS DELIVEREDAS BUILTAS PLANNEDAS ORDEREDAS DESIGNEDLOGICALFUNCTIONALREQUIRED AS SERVICED

R2

R7

R3

R8

R5

R6

R4

R9

R10

R11

F2

F8

F6

F4

F11

F10

F12

F9

F5

F7

F3

L2

L7

L3

L8

L5

L6

L4

L9

L10

B

C

FE

D

G

IH

K

M

O

L

J

B

C

F

D

G

IH

J

K

O

L

P1

C

F

D

P2

IH

J

K

O

L

G

T

C

F

D

I

J

K

O

L

G

T

SN #89

SN #44

C

F

D

H

J

K

O

L

G

T

SN #89

SN #44

C

F

D

H

J

K

O

L

G

T

SN #97

SN #44

R14

R13 F13

Q

R

S

Q

R

S

Q

R

SQ

R

S

R

S

QSN #53

AAAAA SN #6 SN #6

Q SN #71 SN #71

R

S

L11

F15

F14

F16

F1 L1R1

R12

AA SN #6



PLM System Traceability architecture
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Aras PLM architecture provides 
Future Proof Enterprise PLM with industry leading CM 

capability

Business of Engineering
key objective



Partnering with

 TU Kaiserslautern: Proof of 
Concept (MagicDraw)

 Airbus/IBM/Aras: OSLC-based 
ALM/PLM integration

 XPLM/No Magic: MagicDraw 
integration

 Aras/Altium: Bringing ECAD into 
MBSE

© 2016 Aras aras.com
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