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Systems Engineering Competency Framework

 Leadership Skills

 Attitudes and Attributes

 Problem Solving & System Thinking

Personal Behavior & Critical Thinking

Processes

Body Of Knowledge

 Systems Engineering Practices

 Discipline-Specific Procedures

 General knowledge on SE

 Discipline Systems Engineering Know How

 Model-Based Systems Engineering
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Personal Behavior & Critical Thinking

Source: Quote from  Dr. Michael Ryschkewitsch and Gentry Lee
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The SE Critical Thinking Training Program

Objective: Promote critical 
thinking, collaboration and 
networking 

Format: Case Study driven, panel 
discussions

Participants: Up and coming SEs 
from discipline organizations; 
invitation only, nominated by 
management

Location: Off-site

Length: 3 days

Time Subject Presenters

DAY 1 - Tuesday October 20
7:00 - 8:15 BREAKFAST

8:15 - 8:30 Introduction / Logistics Mark Brown, Paul Gowler

8:30 - 9:30 Special Topic #1: INCOSE Presentation / Video David Long INCOSE Video "Building for Tomorrow"
Mark Brown, Cece Guiar, Chi Lin

9:30 - 10:30 Case Study #1: MSL Entry, Descent and Landing Facilitator: Adam Steltzner     SME: Allen Chen 

10:30 - 10:45 BREAK

10:45 - 12:00 Case Study #1: MSL Entry, Descent and Landing (continued) Facilitator: Adam Steltzner     SME: Allen Chen 

12:00 - 1:00 LUNCH

1:00 - 2:00 Panel #1: Career Paths for becoming a System Engineer Moderator: Cece Guiar Panel: Wayne Lee, Peter Kahn, Alex Jimenez, Matt Bennett, 1 TBD

2:00 - 3:00 Case Study 2#:  Orbiting Carbon Observatory Facilitator: Peter Kahn         SME: P. J. Guske

3:00 - 3:15 BREAK

3:15 - 4:15 Case Study 2#:  Orbiting Carbon Observatory (continued) Facilitator: Peter Kahn         SME: P. J. Guske

4:15 - 5:15 Special Topic #2: Planning for Cassini's Titan Flybys David Seal

6:30 - 7:15 DINNER

7:15 - 7:45 Networking All

DAY 2 - Wednesday October 21
7:00 - 8:00 BREAKFAST

8:00 - 9:45 Case Study #3: Cassini Instrument Mounting Tradeoff Facilitator: Jennifer Trosper     SME: Julie Webster

9:45 - 10:00 BREAK

10:00-10:45 Case Study #3: Cassini Instrument Mounting Tradeoff (con't) Facilitator: Jennifer Trosper     SME: Julie Webster

10:45 -12:00 Special Topic #3: Mars Human Mission Study Hoppy Price

12:00 - 1:00 LUNCH

1:00 - 2:30 Panel #2: Cubesat, Class C/D, and Instrument Missions Moderator: Peter Kahn; Panel: Stacy Boland, Tom Randolph, Dave Durham, Matt Bennett, Perry Danesh

2:30 - 2:45 BREAK

2:45 - 5:15 Case Study #4: MSL Curiosity Sol 200 Anomaly Facilitator: Magdy Bareh      SME: Rajeev Joshi

6:30 - 7:15 DINNER

7:15 - 8:15 Evening Lecture: Topic: A Short History of Avionics and Flight Software at JPL Rob Manning

DAY 3 - Thursday October 22
7:00 - 8:00 BREAKFAST

8:00 - 8:45 Special Topic #4:  Advancing the Practice of Systems Engineering        Steve Jenkins

8:45 - 9:45 Special Topic #5: MBSE Application Elyse Fosse

9:45 - 10:00 BREAK

10:00 - 11:00 Special Topic #6: SE and Risks Across the Project Lifecycle Mark Brown

11:00 - 12:00 Case Study #5: Aquarius (International Environment) Facilitator:  Dave Durham       SME: Amit Sen

12:00 - 1:00 LUNCH

1:00 - 2:30 Case Study #5: Aquarius (International Environment)(con't) Facilitator:  Dave Durham       SME: Amit Sen

2:30 - 2:45 BREAK

2:45 - 4:00 Special Topic #7: TBD Gentry Lee

4:00 - 4:30 Summary Mark Brown, Bill Bertch

SE Workshop Agenda
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Systems Engineering Practices - The Ten Functions

• Architecting
• Requirements
• Analyze and Characterize the Design
• Technical Resource and Performance
• Interfaces
• Verification and Validation
• Reviews 
• Risk Management
• Manage and Control the Requirements and Design
• Systems Engineering Task Management
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Systems Engineering Practices Training Programs

Function Master

Class Room 
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Example of Systems Engineering Process: The 
Requirements Process Wiki
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Body of Knowledge
• Introduction to Project Systems Engineering
• Mission Architecture Workshop
• Introduction to Flight Systems  

JPL Wired!

INCOSE SEBoK

NASA Systems Engineering Handbook
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• Web based Systems Engineering Field Guides
• Web based Fault Management Handbook



Example Body Of Knowledge: Fault Management Handbook

Mission Requirements and FM Design
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Model-Based Systems Engineering

An Emerging SE Practice  
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Integrated Model-Centric Engineering

• JPL established a Model-Based Centric Engineering program to help 
the institution advance and modernize systems engineering practices 
by developing and deploying MBSE assets to practitioners and 
projects. It also helps nurture the MBSE environment

• Assets are categorized
• Methodology and Guidance

• Software Assets

 Training and Community Engagement

• Together these assets form the foundation for transformation
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Structured Training For MBSE

Objective
Provides educational resources 
enabling systems engineers (and 
managers) to become proficient 
in applying MBSE to perform their 
engineering tasks.
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NASA/JPL Symposium & Workshop on Model-Based Systems Engineering

MBSE Community Engagement
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Community Engagement: MBSE CoP
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Implementation and Execution

• Training Profile created for SE practitioners utilizing institutionally established 
educational programs.

• Training Profiles used as a coaching tool to guide practitioners to acquire needed 
knowledge and skills, and help establish career paths.
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Closing Remarks

 Systems engineering is a critical core competency for successful NASA missions  
(see source)

 The systems engineer is like the maestro, who knows what the music should Sound
like (the look and function of a design) an has the skills to lead a team in achieving
the desired sound (meeting the system requirements) (See source)

Source: The Art and Science of Systems Engineering by Dr. Michael Ryschkewitsch

 Training the SE state-of-practice complimented with the state-of-art (MBSE) helps 
raise engineers competency level and stay current with evolving SE practices

 Training requires continuous investment and commitment in execution

 Measuring training effectiveness is a challenge
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