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⚫ 05:30 Networking & Introductions

• 06:00 Announcements 

Working Group Overview

• 06:30 “Systems Architecting,” 

Mark L. McKelvin, Ph. D.,

President, INCOSE Los Angeles Chapter

• 07:30 Adjourn

Agenda

Welcome!



Host and Remote Sites

Please contact Programs Director, Nazanin Sharifi (programs@incose-la.org) if 

you would like to host a remote site.

Remote Site Coordinator Contact

Aerospace Corp./El Segundo 

(Host)

Deborah Cannon deborah.a.cannon@aero.org

Antelope Valley/Palmdale Dr. J. S. Shelley J.Shelley@csulb.edu

CSU, Dominguez Hills Dr. Antonia Boadi aboadi@csudh.edu

Ricardo Control Point/Goleta Paul Stowell paul.stowell@control-pt.com

NGC/Redodo Beach Deanna Regalbuto deanna.regalbuto@ngc.com

Virtual Attendee Deborah Cannon deborah.a.cannon@aero.org

Thanks to all for registering in advance
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mailto:Paul.stowell@control-pt.com
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• Briefly introduce yourself (e.g., name, title, company)

⚫ Host site (The Aerospace Corporation, El Segundo)

⚫ INCOSE Los Angeles remote sites

⚫ Other INCOSE chapters

⚫ Other virtual attendees

• Announcement of job openings

Virtual Networking



Welcome New Members!



• Chapter Events

• Board of Directors meeting, next meeting is Friday, June 14

• Next speaker meeting, Dr. Antonia Boadi, August 13

• Other local chapter events?

• Chapter Conferences

• Sept 13-15, Western States Regional Conference @ LMU

• More information: www.incose.org/wsrc2019 or Phyllis Marbach

• March 19-21, Conference on Systems Engineering (CSER) 2020 @ 
Redondo Beach Crowne Plaza

• Save the date; currently looking for volunteers

• Contact: Eric Belle (eric.belle@incose.org)

• Around INCOSE: www.incose.org/

• Other events sponsored by INCOSE “West Coast”?

Announcements

http://www.incose.org/wsrc2019
http://www.incose.org/


• Treasurer

⚫ Manages finances, reimbursements

⚫ Represents Chapter on financial matters

• Remote site coordinator

⚫ Coordinates communication with remote sites for speaker meetings

• Networking coordinator

⚫ Plan networking events

⚫ Propose new methods to improve Chapter networking

• Membership records management support

⚫ Support the Membership Director in collecting attendance records and 
membership matters

• Conference committee members (WSRC, CESR)

⚫ Management

⚫ Technical

Volunteer Opportunities



• Model-Based Systems Engineering Initiative

• https://www.incose.org/incose-member-resources/working-
groups/transformational/mbse-initiative

• http://www.omgwiki.org/MBSE/doku.php

• Tool Integration and Model Lifecycle Management Working Group

• https://www.incose.org/incose-member-resources/working-
groups/transformational/tools-integration-interoperability

Working Group Spotlights

https://www.incose.org/incose-member-resources/working-groups/transformational/mbse-initiative
http://www.omgwiki.org/MBSE/doku.php
https://www.incose.org/incose-member-resources/working-groups/transformational/tools-integration-interoperability


⚫ President of INCOSE Los Angeles Chapter

⚫ The Aerospace Corporation, emphasis on systems modeling, analysis, 

and infusion of model-based techniques and tools into practice

⚫ Lecturer at University of Southern California, System Architecting and 

Engineering Program (since 2015)

⚫ UC Berkeley, Electrical Engineering and Computer Sciences (Ph.D.)

⚫ Design, Modeling, and Analysis for embedded systems, electronic systems, cyber-

physical systems, and fault tolerant automotive control systems

⚫ Clark Atlanta University, Electrical Engineering (B.S.)

⚫ Previous experience: JPL, General Motors R&D, Intel Corporation, HRL, 

Sandia National Lab, Army Research Lab, Army High Performance 

Research Center

⚫ Key roles in space systems (previous experience): Fault Protection 

Engineer, Electrical Systems Engineer, Software and Systems Engineer

Speaker: Dr. Mark McKelvin



⚫ It is the fundamental and unifying system structure 

defined in terms of system elements, interfaces, 

processes, constraints, and behaviors. [INCOSE]

⚫ It is the structure of components, their relationships, and 

the principles and guidelines governing their design and 

evolution over time. [DoD]

⚫ The fundamental organization of a system, embodied in 

its components, their relationships to each other and the 

environment, and the principles governing its design and 

evolution. [ANSI/IEEE 1471-2000]

What is Architecture?



Architecting

⚫ Architecting is the process for developing an architecture
⚫ Characterizing and selecting the problem

⚫ Generating and selecting an overall concept

⚫ Evaluating concepts for feasibility, or fitness for use

➢ Translates needs into a 

technical solution

➢ Constrains the design space

➢ Enable trade-studies of 

alternatives

➢ Support “make-buy” decisions

Used to help develop both requirements and design



Why do Architecting?

Systems → Interactions → Complexity

⚫ A system is more than the sum of its parts

⚫ Systems come to realization through interactions

⚫ Complexity is a consequence of interactions

Complexity leads to misunderstanding

⚫ Anything can seem complex if one does not understand it

⚫ Complexity is not a system property that can be judged or regulated in 

absolute technical terms (e.g., what is the threshold for “too complex”)

⚫ Complexity is a comparative measure of a system against those who 

must understand it

So, where do we seek understanding?



Understanding through Views

Complex system ➔many teams ➔many models = many views



Understanding through Documents



When Architecturing Doesn’t Happen…

Winchester Mystery House, 

San Jose, CA



Considerations

⚫ Architectures are not unique

⚫ More than one architecture can satisfy the needs

⚫ Constraints by human biases, legacy, and available resources can 
lead to a single option

⚫ Architectures provide enough detail to,

⚫ Describe properties of the solution to the problem

⚫ Describe the technical and organizational risks, impacts, and inter-
dependencies

⚫ Confirm that a solution fulfills the functional, technical, and business 
requirements

⚫ Architecture provides enough analysis and context to address
all stakeholder concerns

⚫ An architecture can be implemented (realized solution) in more 
than one way



General Methods for Architecting

⚫ Science-based, deductive methods:

⚫ Normative: hard rules are provided and success defined by compliance to rules

⚫ Rational: defined from objectives utilizing optimizations and formal techniques

⚫ Art-based, inductive methods: 

⚫ Participative: solution from group consensus

⚫ Heuristics: based on lessons learned and “soft” rules developed from experience

Architecting is a decision-making process, not diagrams or documents



An Approach to Architecting



Example: Architecting VLSI Systems

VLSI = Very Large Scale Integrated circuits



Platform-Based Design Approach



Example in Hardware Design

VHDL functional description

Image Source: Alberto Sangiovanni-Vincentelli

Performance 

estimations

Specifications 

(requirements)



Platform-Based Design Approach



Component-Based Design Pattern



Example Application: Platform Models 
for Spacecraft Interface Design



Example Application: Platform Models 
for Spacecraft Interface Design



Integrating Data Through the System 
Architecture Model



Application of Modeling, Analysis to 
System Architecting



Summary



References


