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Boeing at a Glance
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ACustomers and customer support in 150 countries

ATotal revenue in 2012: $81.7 billion

A70 percent of commercial airplane revenue from customers outside the
United States

AManufacturing, service & technology partnerships with companies
around the world

AContracts with 22,000 suppliers and partners globally

AResearch, design & technology-development centers & programs
In multiple countries

AMore than 170,000 Boeing employees in 50 states and 70 countries
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A Sample of Diverse Boeing Products
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AGENDA

Global Product Data Interoperability Summit | 2016

1. Why is Model Based Systems Engineering Important
at Boeing?

2. What Benefit Does Boeing Derive from System
Architecture Modeling?

3. What Insight Has Boeing Gained from Large Scale
System Architecture Modeling?

4. What Support Does Boeing Require from Standards
Associations, Industry and Academla’?

5. Conclusion
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Why Is Model Based Systems (MBSE)
Engineering Important at Boeing?
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MBSE Comprises More Than One Type of Model
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1. System Architecture Model

-which feed and interact with -

2. Analytic Models

3. Verification Models

(John C. Watson, INCOSE IW 2012 MBSE Workshop, Systems Modeling)
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MBSE Comprises More Than One Type of Model
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1. System Architecture Models

AUsed to capture the systemd
constraints, interfaces and requirements

A Repository-based to define product entities and their
Inter-relationships

A A vehicle to define the needed analysis task including
the taskos goal s, | aspumtiend cC

(John C. Watson, INCOSE IW 2012 MBSE Workshop, Systems Modeling)
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MBSE Comprises More Than One Type of Model
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1. System Architecture Models

Address three major data management challenges:

A Bounding expanding data management effort
resulting from integration of complex systems

A Coordination of data management activities
within a global supplier base

A Schedule and cost risk imposed by the above

- lem: o Boeing Man an
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Evolution of Aerospace Systems Integration
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Point-to-point, 1 way >

Transmitter owns the buses

Receiving
LRU
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LRU
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Up to 29 Drops
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Receiving v
LRU

Interface reconciliation, bandwidth, timing,
latency analysis straightforward
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Benefits of IMA:

A Performance
A Weight Reduction
A System Stability

Broadcasts frames up to 1472 bytes,
comprising 32-bit words

Integrated Modular Architecture
(IMA)
A664 Network

Acronyms
AIMS - Airplane Information Management System

CAN - Controller Area Network

CCS - Common Core System
IMA - Integrated Modular Architecture

LRU - Line Replaceable Unit
RDC - Remote Data Concentrator




Evolution of Aerospace Systems Integration
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lllustrative Example of Digital Networks Evolution
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lllustrative Example of Digital Networks Evolution
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What Benefit Does Boeing Derive from
System Architecture Modeling?
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A Simple Integrated System Architecture Model
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Requirements Architecture

The airplane shall control airspeed
to within +/- 2 NM/h of a target
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A Simple Integrated System Architecture Model
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A Simple Integrated System Architecture Model
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Avoid Test Errors Through Early System Architecture Models
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What InS|ght has Boeing Gained from
Large Scale System Architecture
Modeling?

BOEING is a trademark of Boeing Management Company

OBAL PRO TD T Copyright © 2016 Boeing. All rights reserved.
@2 ELYSIUM m mw @’ﬂf[ﬂﬂ IlEJR 'F’w II_ i, Copyright © 2014 Northrop Grumman Corporation. All rights reserved.

GPDIS_2016.ppt | 19



Large Scale, Highly Integrated Systems :

Large, Highly Integrated Models
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Typical Digital Networks System Architecture Model Data Volume (TerGRyteg

— |Functions ~2,300
Functional Data Flows ~10,000
Equipment Installations ~5,000
Data Parameters Processed by Installed ~1,000,000 =
~1,000 Equi =
— quipment T
modelers : : =
Electrical Connections Between Installed ~9,000
Equipment
Obijects in Model ~ 50,000,000
(~ 3 relationships
— (links) per 1
object)
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