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•  Aerospace Architecture Domains 
•  Product Lines 
•  Reference Architectures 
•  Tools 
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Sample Aerospace Product Line: 
Boeing Bold Stroke 

Object-Oriented Reusable Application 
Framework 
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•  In A Product Line Context, Reference 
Architectures Include: 
– Identification of specific common invariant 

elements 
– Identification of representative variable product 

specific elements, e.g., 
•  product specific configurations of common elements, or 
•  product specific elements 

Reference Architectures For Product Lines 

��

���

���

��
�����������
���
���

������
���
�"������
���������

��
��
���
���������
�� ��

���������
!������������
���!����
�"�������

Project Specific 
Components

Essential 
Project Specific 
Plug-ins

Essential 
Common 
Components

Desired 
Pluggable 
Common 
Components

OFP Configurator

Project Library

Reuse Library

�� ���

���

���



8 Copyright © 2014 Boeing. All rights reserved. 

•  Beyond Hardware/Software Elements, Product Line 
Reference Architectures Should Identify Common 
And Variable: 
– Product-focused items: 

•  Architecture rules 
•  Patterns 
•  Interfaces 
•  … 

– Process-focused items: 
•  Tools 
•  Config management 
•  ... 

Reference Architectures For Product Lines (cont) 

12Copyright © 2014 Boeing. All rights reserved.

Layers

MVC

Doc-View

Multi-Dim
Layers

Dual
Inheritance
Hierarchy

Component

Façade

Callback

Observer

Adapter

Object
Adapter

Abstract
Factory

Cache ProxyExt Poly

Proxy

Distributed
Proxy

Passive
Objects

Concurrency No Locking

Null Lock

Null Object

Internal
Locking

External
Locking

Mediator

Strategy

Synch Cache Proxy

Arch 
Structure

Control 
Flow

Concurrency

Distribution

Bold Stroke Pattern Map

Bold Stroke 



9 Copyright © 2014 Boeing. All rights reserved. 

Configuration and Integration Tools 
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•  Aerospace Systems Incorporate A Wide Range 
Of Architecture Domains And Architectures 
– A family of – potentially interoperable – CPS 

Reference Architectures will be needed 
•  Recommend Using Product Line Perspective For 

CPS Reference Architecture Definitions To, e.g.,  
–  Increase potential reuse 
– Specificity /clarity of reference architecture 

description 
– Reduce integration risk 

•  Recommend Inclusion Of Process-Related 
Concerns In CPS Reference Architecture 
Definitions 
– E.g., tools 

Summary / Takeaways 
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