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Boeing at a Glance

Customers and customer support in 150 countries
- Total revenue in 2012: $81.7 billion

70 percent of commercial airplane revenue from customers outside the United States

Manufacturing, service & technology partnerships with companies
around the world

Contracts with 22,000 suppliers and partners globally

Research, design & technology-development centers & programs in
multiple countries

More than 170,000 Boeing employees in 50 states and 70 countries

www.incose.org/symp2017
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Introduction f\

L& FAS
“i.' W
« Boeing derives great benefit from large scale system architecture modeling

* Boeing currently experiencing difficulty locating comprehensive tool suites and data
exchange utilities

» Based on Boeing experience, industry would be well served by a modeling
standard comprising a data model and accompanying composition/aggregation/

construction rules, and also data exchange and schema standards
 Tool suites would be more capable as delivered, data exchange more straightforward
(less data mapping), training reduced
« Boeing maintains an elaborate data model and constraining business rules as basis of

MBSE tool suite specifications

* Presentation distills core elements of Boeing data model and business rules and
proposes them as the basis of a system architecture modeling standard

www.incose.org/symp2017 I



System Architecture Model Engine

www.incose.org/symp2017



System Architecture Model Engine E.\

[/
‘\ [} #/
{ Requirements }
A \p’
00(/
[ Functional ] ofo
Architecture @/}‘,) .
L (What Has To J ’0('3,)
Be Done)
" ‘ X
N, > \
/)706{- [ Logical ]
’O,) Architecture
9/)0.1/ l(How It Is Done) J
9/,‘06
00/) h 4
Physical

\ [ Architecture
(How It Is
Implemented)
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Sample Architecture Model

Requirements Architecture

The airplane shall control airspeed
to within +/- 2 NM/h of a target
reference

* Allocate
H ow Wel I ‘ The airplane shall calculate and
transmit airspeed at a minimum of 2
Hz
Allocate
Functional Architecture
Control
Airspeed
Sense Static Stat[c Pressure .
Pressure
Static Pressure Calculate Airspeed
Subscrib: > . )
What Has to be Done mmmmp
Allocate Sense Stagnation Prassure Subscrib 3 )
Stagnation I Stagnation Pressure
/ Pressure \ Alcate
Allocate Allocate
Allocate
i i onnect: /
Logical |Architecture S— Ethernet Port )
> LRU 2 <
Connect A429 Physical Port

Realize +
ost

Realize

A429 Physical Port

A429 Application Pog
s [

A429 Signal a&/ Tranlsmlt/

LRU 1 signal Format | A429 Signal Format 1
]

<

A429 Application Port

A429 Signal 1|  Receive

Realize

Receive

Publish

How it is Done ‘

Transmit

A429 Signal 2

|

A429 Signal 2

|

Publish

Signal Format

A429 Signal Format 2

Hosted Application

A664 Applicafion Port

Transmit

<«

AG64 Signal

Signal Format

A664 Signal Format

]

www.incose.org/symp2017

Acronym and Mnemonics

A429 — Aeronautical Radio, Incorporated
429 Data Protocol

A664 — Aeronautical Radio, Incorporated

664 Data Protocol

Line Replaceable Unit

LRU -
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Modeling Elements and Composition
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UML 2.0 Overview
Objects, Attributes, Relationships

Owns

E Name:char=John Smith
E Height:char=5' 9" E Construction:Construction=Tw...

|
|
. . | -
Objects: useful data categories mm— _ | House
|
EWeight:d1ar=150 Ibs s ! . EOccupancy:d1ar=SingIe Family

B Eye_Color:char=Blue owns E Roof:char =Composite

Attributes: information defining and S primary_Key:char -ty
- . . k= Foreign_Key:char = Age:Age =Victorian
describing item in the category - = Rooms:Rooms =5

E Area:Area=Suburb
B Price:int=200,000

www.incose.org/symp2017



UML 2.0 Overview
Objects, Attributes, Relationships

Owns
Person I «Housa»
| House
E Name:char=John Smith
E Height:char=5' 9" l E Construction:Construction=Tw...
E Weight:char=150 Ibs = ! . E Occupancy:char =Single Family
B Eye_Color:char=Blue owns "| B Roof:char=Composite
E Primary_Key:char E Garage:char=Two Car
k= Foreign_Key:char = Age:Age=Victorian
E Rooms:Rooms=8
E Area:Area=Suburb
B Price:int=200,000

www.incose.org/symp2017



UML 2.0 Overview
Objects, Attributes, Relationships

Owns

Cardinality: how many of each
object type can be related

«House»
House

Person

E Name:char=John Smith
E Height:char=5'8"
E Weight:char=150 Ibs * ! * E Occupancy:char=Single Family

E Construction:Construction=Tw...

B Eye_Color:char=Blue owns = Roof:char =Composite
E Primary_Key:char E Garage:char=Two Car
E Foreign_Key:char E Age:Age=Victorian

E Rooms:Rooms=8
E Area:Area=Suburb
B Price:int=200,000

Relationships: links relating objects in context

www.incose.org/symp2017



UML 2.0 Overview
Objects, Attributes, Relationships

owns |4mmmmm Attributes as objects

House

E Name:char=John Smith
E Height:char=5' 9" E Construction:Construction=Tw...

I
|

Person : «Housa»
|

E Weight:char=150 Ibs * ! * E Occupancy:char=Single Family

E Eye_Color:char=Blue owns E ZOOfiChZ: =C01r_npos<i:te
Primary_Key:char arage:char=Two Car
E Foreign_Key:char E Age:Age=Victorian

E Rooms:Rooms=8
E Area:Area=Suburb
B Price:int=200,000

www.incose.org/symp2017



UML 2.0 Overview

Composition

Decomposition

REQ -1

o >

C¥

Requirement

E Type:Requirement_Type

)

REQ-1.1.1

REQ -1.1.2

REQ-1.2

REQ-1.2.1

REQ -1.2.2 REQ-1.2.3

REQ-1.1.3.1

www.incose.org/symp2017
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REQ-1.2.3.1

REQ-1.2.3.2

REQ-1.2.3.2.1
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UML 2.0 Overview

e

" \u A
Composition ll *\vlr'. W
«Requirements Architectures
Requirement
E Type:Requirement_Type '*
REQ -1
|
| |
REQ-1.1 REQ -1.2
| | |
REQ-1.1.1 REQ-1.1.2 REQ-1.1.3 REQ-1.2.1 REQ-1.2.2 RE 2.3
| |
REQ-1.1.3.1 REQ-1.2.3.1 REQ-1.2.3.2
REQ-1.2.3.2.1
www.incose.org/symp2017 18



UML 2.0 Overview

Generalization (Subtypes)

* Generalization is a mechanism for grouping similar objects

Vehicle

k= Gross_Weight:int

Automobile

Aircraft

E Gross_Weight:int
B Wheelbase:float

E Gross_Weight:int
E Service_Ceiling...

T

Helicopter

Airplane

www.incose.org/symp2017

Generalization

Helicopter generalizes
to Aircraft generalizes to
Vehicle
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UML 2.0 Overview

Generalization (Subtypes)

* Generalization is a mechanism for grouping similar objects

Subtype

All attributes of the general object
are inherited by the sub-typed
objects

Vehicle

B Gross_Weight:int

T
Automobile Aircraft
E Gross_Weight:int E Gross_Weight:int
E Wheelbase:float E Service_Ceiling...
Helicopter

Airplane

www.incose.org/symp2017



UML 2.0 Overview

Generalization (Subtypes)

* Generalization is a mechanism for grouping similar objects

Subtype

All attributes of the general object
are inherited by the sub-typed
objects

Vehicle

k= Gross_Weight:int

T
Automobile Aircraft
E Gross_Weight:int E Gross_Weight:int
E Wheelbase:float E Service_Ceiling...
Helicopter

Airplane
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UML 2.0 Overview

Generalization (Subtypes)

* Generalization is a mechanism for grouping similar objects

Subtype

All attributes of the generalized
object are inherited by the sub-
typed objects

Aircraft is a subtype
of Vehicle

Vehicle

k= Gross_Weight:int

Automobile Aircraft
E Gross_Weight:int E Gross_Weight:int
E Wheelbase:float E Service_Ceiling...
Helicopter

Airplane
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UML 2.0 Overview

Generalization (Subtypes)

* Generalization is a mechanism for grouping similar objects

Subtype

All attributes of the generalized
object are inherited by the sub-
typed objects

Aircraft is a subtype
of Vehicle

Vehicle

k= Gross_Weight:int

Automobile Aircraft
E Gross_Weight:int E Gross_Weight:int
E Wheelbase:float E Service_Ceiling...
Helicopter

Airplane

www.incose.org/symp2017



UML 2.0 Overview

Generalization (Subtypes)

* Generalization is a mechanism for grouping similar objects

Subtype

All attributes of the generalized
object are inherited by the sub-
typed objects

Aircraft is a subtype

of Vehicle

Helicopter is a
subtype of Aircraft

Vehicle

k= Gross_Weight:int

T

T
Automobile Aircraft
E Gross_Weight:int E Gross_Weight:int
E Wheelbase:float E Service_Ceiling...
Helicopter

Airplane

www.incose.org/symp2017



Requirements Architecture )
1 ‘\ [} #
«Requirements Architectures
Requirement
E Type:Requirement_Type »
REQ -1
|
| |
REQ-1.1 REQ -1.2
| | | |
REQ-1.1.1 REQ-1.1.2 REQ-1.1.3 REQ-1.2.1 REQ-1.2.2 REQ-1.2.3
|
| |
REQ-1.1.3.1 REQ-1.2.3.1 REQ-1.2.3.2
REQ-1.2.3.2.1
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Functional Architecture

«Functional_Architecture»
Flow
«Functionzl_Architectures
Flow
‘ ] rp..‘
0..% | «Functiona_Architecture» «Functional_Architecture, Absracts 7
Function 0..% | 0.5 Logic_Gates
0..*
0.* 0.*
0.1~ |
ol I 0..*
0.1 4 o
«Functionzl_Architecture
0..* Flow - :
= onal_Archi T «Fum\:;:;dmw «Fum\:_';\rdmnm
Function_Port
AN
«Functional_Architectures «Functional_Architectures «Functionzl_Architectures fx
Input_Flow Output_Flow Control Control
Airspeed
fx .
. Static Pressure
Sense Static |
= Pressure
b3 / Yy \.1 1 f
X
Static Pressure Airspeed
I 1 Subscribe > ) i?ICUIatj —)
irspee
| I ; Subscrib > )
«Functional_Architecture» «Functional_Architectures Sense Stagnatlon Pressure ul scribe ) ~ ”
Subscribe Subscribe Stagnation | = Stagnation Pressure
Pressure
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Functional Architecture

«Functional_Architecture»
Flow
«Functionzl_Architectures
Flow
{ 1 rp..‘
0..% | «Functiona_Architecture» «Functional_Architecture, Absracts 7
Function 0..% | 0.5 Logic_Gates
0..*
0. 0.*
0.1~ |
ol I 0.*
0.1 4 “I“
«Functionzl_Architecture
0..* Flow - :
= onal_Archi T «Fum\:;:;dmw «Fum\:_';\rdmnm
Function_Port
AN
«Functional_Architecture» «Functional_Architecture» «Functional_Architectures fx
Input_Flow Output_Flow Control Control
Airspeed
fx ,
. Static Pressure
Sense Static |
: T i Pressure
= T T -
X
Static Pressure Airspeed
I 1 Subscribe » ) i?lculatg —
irspee
| I X ; Subscrib > '\
prom e ee— prom e ee— Sense Stagnation Pressure ”ISC” € ) > ’
Subscribe Subscribe Stagnation o Stagnation Pressure
Pressure
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Functional Architecture

«Functional_Architecture»
Flow
(F“m\d_Ardm' ures
Flow
NiD
«Functional_Architecture, Absracts 7
0..% | 0.5 Logic_Gates
0..*
0% 0.*
0.1~ |
el I 0.*
0.1 4 T
«Functionzl_Architecture
0..* Flow - :
= onal_Archi T «F\:m\:;:;dmw «Fum\:_';\rdnemm
Function_Port
«Functional_Architecturas «Functional_Architectures «Functional_Architectures fx
Input_Flow Output_Flow Control Control
Airspeed
fx ,
. Static Pressure S
Sense Static |
, —r Pressure ‘
0.. \.1 Ty 1
. fx _
Static Pressure Calculate Airspeed
Subscribe » ) - —)
| ] Airspeed
| l _ . R
«Functons|_Archtectures «Funcions_Architeciures Sense Stagnation Pressure Subscribe : > »
Subscribe Subscribe Stagnation = Stagnation Pressure
Pressure
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Functional Architecture

«Functional_Architecture»
Flow
«Functional_Architectures
Flow
{ 1 rp..‘
0..= [ «Fenctional_Architecture» «Functional_Architecture, Absracts 7
Function 0..% | 0.5 Logic_Gates
. G 0.*
Flow 0.1~ S | =
ol I 0..*
0.1 1 o
«Functionzl_Architecture
0..* Flow : :
= onal_ Archi T «Fum\:;:;dmw «Fum\:_';\rdmnm
Function_Port
AN
«Functiona_Architectures «Functional_Architectures «Functional_Architecture» fX
Input_Flow -_Flow Control Control
Airspeed
fx ,
. Static Pressure
Sense Static |
r— Pressure
0..% N 1
N fi
Static Pressure Calculate Airspeed
| I Subscribe » ) - —)
Airspeed
| | _ . N
«Functons|_Archtectures «Funcions_Architeciures Sense Stagnation Pressure Subscribe : > »
Subscribe Subscribe Stagnation Stagnation Pressure
Pressure
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Functional Architecture

«Functional_Architecture»
Flow
«Functional_Architectures
Flow
¢ Lo
0..= [ «Fenctional_Architecture» «Functional_Architecture, Abstracts 7
Function 0..% | 0% Logic_Gates
0.7
0. 0.*
Flow 0.1~ = |
e I 0..%
0.1 1 4@ T’
«Functionzl_Architecture
0..* Flow - -
«Functiona|_Architecture, Abstracts ‘F‘m“‘:;:;dm ‘F“m‘:_';\rdmm
Function_Port
AN
«Functional_Architecture» «Functional_Architectures «Functionz]_Architectures fX
= = e Control
Airspeed
fx ,
. Static Pressure
Sense Static |
s T 7 Pressure
% Ty 7y -
X .
- Static Pressure Airspeed
Subscrib N | Calculate
| l . - | Airspeed l
| | fX . Sub ib - I
«Functional_Architectures «Functionzl_Architectures Sense Stagnat|on Pressure uI scribe: : » )
Subscribe Subscribe Stagnation L Stagnation P re
Pressure
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Functional Architecture

«Functional_Architecture»
Flow
«Functional_Architectures
Flow
{ 1 rp..‘
0..= [ «Fenctional_Architecture» «Functional_Architecture, Absracts 7
Function 0..% | 0.5 Logic_Gates
0..*
_0.* 0.*
0.1 |
|l I 0..*
0.1 1 o
«Functionzl_Architecture
0..* Flow : :
= onal_ Archi T «F\:m\:;:;dmw «Fum\:_';\rdnemm
Function_Port
«Functional_Architecture» «Functional_Architecture» «Functional_Architecture» fX
Input_Flow -_Flow Control Control
Airspeed
fx ,
. Static Pressure
Sense Static |
- Pressure
0.% T 1
fx A g
i irspee
cubscris Static Pr‘essurek Calculate p
l ] ” "' Airspeed I
I l _ . N
«Functional_Architecture» «Functional_Architecture» Sense Stagnation Pressure Subscribe : » )
Subscribe Subscribe Stagnation | > Stagnation Pressure
Pressure
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Functional Architecture

«Functionzl_Architectures
Flow
«Functionzl_Architectures
Flow

P

L P L

0..* | «Functional_Architecture» «Functional_Architecture, Abstracts
Function 0..% | 0.5 Logic_Gates
o os 0.

0.1 o
«Functionzl_Architecture
0..* Flow : :
= onal_Archi e «F\:m\:;:;dmw «Fum\:_';\rdnemm
Function_Port
«Functiona_Architectures «Functional_Architectures «Functional_Architecture» fX
Input_Flow _Flow Control Control
Airspeed
fx
. Static Pressure
Sense Static |
0.7 Ty 1 Pressure
. fx _
Static Pressure Calculate Airspeed
I I Subscribe » ) - —)
Airspeed
I | _ . N
<Functons_Archtectures «Funcions_Architeciures Sense Stagnation Pressure Subscribe : > y
Subscribe Subscribe Stagnation > Stagnation Pressure
Pressure
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Logical Architecture

Systems and Ports

«Logical_Architecture, Abstracte
System_Port_Definition

«Logical_Architecture, Abstract» |
System_Definition

e

A429 Physical
Port (D)

—

Realize

A429 Application

ey

Wy

——

Realize

A429 Signal 1 (D)

| A429 Application Port (D)
I

Transmit

— > |

Signal Format

Part Definition1

A429 Signal Format 1 (D)

|

|

Port (D)

www.incose.org/symp2017
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Logical Architecture o

"n AN

Systems and Ports tngt iy
ological_Architecture, Abstracte | d.og}rch‘memre,Absvm
System_Port_Definition System_Definition

&

A429 Physical Port (D)

Realize A429 Application Port (D)
|

Transmit

Signal Format A429 Signal Format 1 (D)
|

A429 Physical
Port (D)

Realize

A429 Application Part Definition1
Port (D)
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Logical Architecture

Systems and Ports

\

(/
‘\ [} #/

«logiczl_Architecture, Abstracts «logical_Architecture, Abstracts
System_Port_Definition \ System_Definition
0..* i
\ A429 Physical Port (D)
System objects communicate through Realize A429 Application Port (D)
System Ports |
A429 Physical A429 Signal 1 (D), Tfanlsm't
Port (D)
Signal Format A429 Signal Format 1 (D)
Realize ’
A429 Application Part Definition1
Port (D)
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Logical Architecture u

Systems Connectivity ‘{,‘l,',{g'(;ﬁ

A429 Data Bus Ethernet Port

LRU 2
Connect A429 Physical Port

A429 Physical Port

Realize s e
A429 Application Port
l -( v [ wlogical_Architecturs, Abstracte
I alooical Architectre. Abstiacs System_Port_Occurrence
. Transmit Transport_Element_Occurrence [ - =
A429 Signal 1 | . | 1 o
> |
LRU 1 signal Format | A429 Signal Format 1 Transmit | ' |
I | | |
A429 Signal 2 | |
) «Logicz|_Architectures
I Connect o}
Signal Format A429 Signal Format 2 ' | As System_Port_Ocurrences propagate through
— — — higher levels of architecture, connected
]:| v | Transport_Element_Occurrences propagate with
them

36



Logical Architecture o

Systems Connectivity ‘{' .'.,}/

System objects interface physically through
Physical Port objects
Ethernet Port
LRU 2 P

A429 Data Bus '

Connect A429 Physical Port

A429 Physical Port \

D
-
S
[ >
Reall'ze A429 Application Port OR=
< I «dogicl_Architacture, Abstracts Sﬁf;iimrm — E
A429 S|gnal 1 Tranlsm|t Transport_Element_Occurrence y e q) ‘-Iq—)
> - | 20
LRU 1 signal Format | A429 Signal Format 1 Transmit | QL) o
A429 Signal 2, } S5 Z
igna B o
«logiczl_Architectures
I >> ‘ Connect ‘ {0} (@)
i i As Syst Port_O te th h
Seneormat | A429 Signal Format 2 L O
]:| | J Transport_Element_Occurrences propagate with
them
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Logical Architecture o

Systems Connectivity ‘{' .'.,}/

Physical Ports Connect to Transport Elements
(Conduits)

Connect

A429 Data Bus Ethernet Port
LRU 2
Connect A429 Physical Port

A429 Physical Port

D
=
o <
Realize A429 Applicati > C_)
I pplication Port - - 3 =
. | =l == «logica|_Architecture, Abstracts C
; Transmit Tm;?orgimj&m el S 4—
A429 Signal 1 | A o O] O
> - T € O
LRU 1 Signal Format | A429 Signal Format 1 Transmit | S o
| | = =
A429 Signal 2 | -
«logical_Architecture» O
I )> Connect {0} o
i i As System_Port_O: te th h
SEne ormat | A429 Signal Format 2 — — | higher levls of architocture, connected. O
]:| Transport_Element_Occurrences propagate with
them
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Logical Architecture
Systems Connectivity

ey

Wy

Physical Ports Connect to Transport Elements

(Conduits)

\

Connect

Realize

A429 Application Port
i<

A429 Physical Port

A429 Data Bus

A429 Signal 1

Transmit

> '

LRU 1 Signal Format

A429 Signal 2

A429 Signal Format 1
]

Transmit

Signal Format

>

A429 Signal Format 2
]

V4

Connect

Ethernet Port
LRU 2

A429 Physical Port

«Logical_Architecture, Abstracte
Transport_Element_Occurrence

«Logicz!_Architecture, Abstracte
System_Port_Occurrence

\

D}

As System_Port_Ocurrences propagate through
— — — higher levels of architecture, connected

Transport_Element_Occurrences propagate with
them

www.incose.org/symp2017
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Logical Architecture
System Subtypes

wLogical_Architecture, Abstracte

| Ethernet Port

wLogical_Architecture, Abstracts
Hardware

mA664 Application Port

Note: Inmany instances
hardware and software are not
modeled as separate objects, and

Signal Format

A664 Signal Format

System_Definition A429 Physical Port i
LRU 2
Realize +
Host
T A429 Application Port |
i< I |
A429 Signal 1 Receive Transmit
«Logical_Architecture, Abstracte
Software b'_l ' I
Receive A664 Signal
A429 Signal 2
M 0.*
l Hosted Application [
ologiczl_Architectures
Host
D}

software interface objects are
modeled directly on hardware
objects.

Host association must be between
System_Occurrence objects. Associations
between System_Definition objects is prohibited.

www.incose.org/symp2017
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Logical Architecture
System Subtypes

wLogical_Architecture, Abstracte
System_Definition

\

A429 Physical Port

Ethernet Port

ey

Wy

N

«logical_Architecture, Abstracts
Hardware

Note: Inmany instances
hardware and software are not
modeled as separate objects, and
software interface objects are
modeled directly on hardware
objects.

mA664 Application Port

Realize

A664 Signal

A664 Signal Format

Signal Format

\

LRU 2
Realize +
Host
T A429 Application Port |
B« |
A429 Signal 1 Receive Transmit
«Logical_Architecture, Abstracte
Software b'_l I
Receive
A429 Signal 2
0'.*
| Hosted Application
|
ological_Architectures
Host
{0}

Host association must be between
System_Occurrence objects. Associations
between System_Definition objects is prohibited.

www.incose.org/symp2017
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Logical Architecture
System Subtypes

wLogical_Architecture, Abstracte
System_Definition

\

«logical_Architecture, Abstracts
Hardware

A429 Physical Port

Realize

A429 Application Port

LRU 2

Ethernet Port

ey

Wy

Host

«logical_Architecture, Abstracts
Software

Note: Inmany instances
hardware and software are not
modeled as separate objects, and
software interface objects are
modeled directly on hardware
objects.

ologiczl_Architectures

{0}

A429 Signal 1

A429 Signal 2

V4

Host association must be between
System_Occurrence objects. Associations
between System_Definition objects is prohibited.

Receive

Rec

b—

eive

A664 Application Port

Realize

Transmit

Hosted Application

A664 Signal

A664 Signal Format

Signal Format

\
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Logical Architecture o
System Subtypes

wLogical_Architecture, Abstracte
System_Definition

Wy

«logical_Architecture, Abstracts
Hardware

Note: Inmany instances
hardware and software are not
modeled as separate objects, and
software interface objects are
modeled directly on hardware
objects.

7

|
|

«Logical_Archite cture»
Host

A429 Physical Port Ethernet Port
LRU 2
Realize ‘ A Realize
Host
A429 Application Port I )-A664 Application Port
I I
A429 Signal 1 Receive Transmit
«Logica|_Architecture, Abstracte |
Software '
Receive A664 Signal
A429 Signal 2 Signal Format
0“*
- A664 Signal Format
Hosted Application |
{0}

Host association must be between
System_Occurrence objects. Associations
between System_Definition objects is prohibited.
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Logical Architecture
System Port Subtypes

«Logical_Architecture, Abstracts
System_Port_Definition

|

«Logical_Architecture, Abstracts
Logical_Port

«Logical_Architecture, Abstracte
Physical_Port

«Logical_Architecture, Abstracte
Interface

B Direction:Logical_Port_Direction

E Direction:Physical_Port_Direction

«Logical_Architecture, Abstracts
Electronic_Interface

«Logical_Architecture, Abstracts
Electrical_Interface

|

|

«Logical_Architecture, Abstracts
Parameter

«Logical_Architecture, Abstracts
Signal

E Direction:Parameter_Direction

E Direction:Signal_Direction

A429 Physical

Port (D) -

Realize

A429 Application

[/
ksl

l

Realize

A429 Application Port (D)

A429 Signal 1 (D)

Transmit

—> '

Signal Format

A429 Signal Format 1 (D)

L

Part Definition1

Port (D)
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Logical Architecture
System Port Subtypes

«Logical_Architecture, Abstracts
System_Port_Definition

N

«Logical_Architecture, Abstracts
Logical_Port

«Logical_Architecture, Abstracts
Physical_Port

«Logical_Architecture, Abstracte
Interface

E Direction:Logical_Port_Direction

E Direction:Physical_Port_Direction

«Logical_Architecture, Abstracts
Electronic_Interface

|

|

«Logical_Architecture, Abstracts
Electrical_Interface

«Logical_Architecture, Abstracts

«Logical_Architecture, Abstracts
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Parameter «Logical_Architecture "Output”
T . Reference |
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Logical Architecture

Occurrence Model

D}

When System_Definitions are instantiated as

System_Occurrences, child System_Port_Defintions
are also instantiated as child
System_Port_Occurrences of the instances.

Promote

All exchanges between system

elements are implemented through

System_Port_Occurrences

\fl

«Logical_Architecture, A bstracte
System_Port_Occurrence

0“8

«Logical_Architecture, Abstracte
System_Occurrence

>

«Logical_Architecture»

Do}

Any changes made to
Definitions automatically

propagate to the
Occurrences

Systems are comprised

of instantiations of lower — —

level system elements
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elements are implemented through | 0..% 1
System_Port_Occurrences - : -
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Occurrence Model
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All exchanges between system

elements are implemented through
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are also instantiated as child

System_Port_Occurrences of the instances.
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Conclusion @.\.

‘\ .#7
« Boeing specifies MBSE tool suites with elaborate data models and constraining rules
« Core data mode elements and rules broadly applicable across engineering domains

« Powerful features:
* Occurrence model — reusability and model management
» Software-Hardware Integration
» Integration across independent architectures, requirements, functional, logical

* QObjects, attributes, relationships straightforward to implement in extensible tools
* Occurrence model and business rules implementation require custom coding, requiring
significant effort

« With standards, tool suites would be more capable as delivered, data
exchange more straightforward (less data mapping), training reduced
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