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“Put simply, systems engineers analyze
organizational systems to find more
efficient ways of doing things.”

“A Systems Engineer's job is to determine
problems within specific systems. They
provide solutions for issues they find in the
process, including designing new systems,
upgrading hardware and maintaining an
existing system.”

“Systems engineers develop and oversee all
aspects of a complex system to solve a
problem, from the initial creation of the
system to production and management
through the end product or solution.”
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People who practice systems engineering: “a
a transdisciplinary and integrative approach
to enable the successful realization, use, and
retirement of engineered systems,
using systems principles and concepts, and
scientific, technological, and management
methods.” (INCOSE)

“A systems engineer is ‘a person who practices
systems engineering’ and whose systems
engineering capabilities and experience include
sustained practice, specialization, leadership
or authority over systems engineering
activities. Systems engineering activities may
be conducted by any competent person
regardless of job title or professional

affiliation.” (SEBOK)



How about titles? g

A0% of systems engineers have never had |
that title (Helix) Experienced,
Titled Systems
Engineer, 34%

New Engineer,
31%

Experienced,
Never Titled
Systems Engineer,

engineering, regardless of title or 35%
formal role. (SEP Applicants)

Anyone who does systems
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What my manager thinks | do What I think I do What I really do




System Being Developed

Concept Creator
Requirements Owner
Systems Architect
System Integrator
System Analyst
System Modeler
Detailed Designer
V&V Engineer
Support Engineer

SE Process and Organization

Systems Engineering
Champion

Process Engineer

Teams That Build Systems

Customer Interface
Technical Manager
Information Manager
Coordinator

Systems Instructor/Teacher
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7 Mindful Agency

Qrientation

to Learning Sense Making

Hope & Learning
Optimism Power

Collaboration (S ' Curiosity

Belonging

Ruth Crick — WILD Learning Framework

e
g
Develop a clear system vision
(and get a team to buy into it)

Enable successful
communication (between
technical, business, and operational
teams, corporate and national
cultures, etc.)

Enable diverse teams to
successfully develop systems

Manage uncertainty and
emergence in the project and the
system

Make good technical decisions
and trades at the system level

Support the business case for the
system
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How did we get here?
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Leadership

Complexity

Lifecycle

Roles

Primarily works as an individual
contributor; has had zero or one
formal leadership positions, which
can be as an official supervisor or
as a task leader

Relevant experiences on a simple
project, system, or task, working
primarily at the system
components level or simple
activities such as managing a
requirements database

Relevant experiences in at least

two phases of the systems lifecycle

Worked on up to 3 different roles,
usually more detailed oriented

At least two formal leadership
positions over teams or tasks of
significant size and scope; viewed as
a leader in a project, program, or
business unit of the larger enterprise

Relevant experiences on moderately
complex projects or systems, working
at the sub-system and system levels
or on moderately complex activities
such as managing the development
and negotiation of requirements for a
moderately complex system

Relevant experiences in at least
three phases of the systems lifecycle

Worked on 4 to 6 different roles, with
a mix of roles that are detail oriented
and team and leadership oriented
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Three or more formal leadership
positions over teams or tasks of
significant size and scope, including
second-level management roles;
viewed as a leader in the enterprise

Relevant experiences on complex
projects or systems, working at the
system and platforms/systems of
systems levels or on quite complex
activities such as managing the
development and negotiation of
requirements for a complex system
of systems

Relevant experiences in at least four
phases of the systems lifecycle
Worked on 7 to 15 different roles with
recent roles likely being more team
and leadership focused rather than
detail oriented
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How did we get here?

Junior Systems Engineers - Roles Performed across Positions

Percentage

] ] ] ] ,,

B position1 M Position2  Position3 M Position4 ¥ Position5
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Proficiency
Profiles

Systemn Definition
Concept Definition
5E Management
Systemn Realization
Detailed Designer
Requirements Owner
Systems Architect

System Analyst
VEV Engineer

Support Engineer
Process Engineer
Systems Integrator
Customer Interface

Technical Manager

12 13 14

Coordinator
g |9 [w| 1
Organization 1 Organization 2 Organization ...
Org M .
Bachelor's in MABA, ‘ e Mat ‘Prﬂjeﬂ: :
Mechanical Engineer :
Engineerin
8 E : 14 5E 27 CSE |
l 1 Positio Position 1 }
! Start of 1 CSE Mow Time
Career [Position
o Educational Milestones
Career Path .Eareer Milestones
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STEM Foundations

System's Domain &

Technical Leadership Operational Context

Systems Engineering

Interpersonal Skills < -, Discipline
c.-‘..'
Systems Mindset
——Now =@ |nitial Assessment ‘&°Goals

helix-se.org
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Where are we?
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What's Changing?

o _ - ; DIGITAL
https://insidebigdata.com/2017/02/16/the-exponential-growth-of-data/ ENTERPRISE
ENVIRONMENT
i A 10X a ‘

faster growth

(O‘ @ than traditional
N business data

4.42B 44.42E
B c.==)
=

SYSTEMS MODELING

AND
SOFTWARE 6 SIMULATION

DIGITAL
ENGINEERING

Business data

AND ANALYSIS

of the world’s data generated in the last

« ” Digital Engineering
2 years' (Forbes 2019) Competency Framework (DECF)
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Changing Skills for a Changing Wo

A\

MANY DISCIPLINES

erstanding & communications

\\

DEEP IN AT
LEAST ONE
DISCIPLINE
Analytic
thinkirig
& problem
solving

ME

ive, Networks, Critical thinking.
ct management, etc,

Unde

_\\“

DEEP IN AT
LEAST ONE
SYSTEM
Analytic
thinking
& problem
solving

Michigan State University (2015)

MANY SYSTEMS
rstanding g communications
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SYSTEMS MINDSET

FOUNDATIONS

nwn<m-4dwmw<wm

SKILLS
LEADERSHIP & INTERPERSONAL
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Where do we go from here?

(Young) Professionals
« Aware

« Balanced

« Curious

« Data Conscious
« EXxplore
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Questions?

Thanks for attending

Continue the conversation on the 1S2022
Platform and Social Cafes

emtnicole@gmail.com
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mailto:emtnicole@gmail.com

& P Annual INCOSE
international symposium

.

!'I RN ’ .

L .v./ Detroit, MI, USA
-4 June 25 - 30, 2022

www.incose.org/symp2022



Backups

10%
31%
" Government
* Industry
FFRDC
59%

Figure 1. Demographics of Helix Interview Participants

¥ Defense (General)
¥ Aerospace
¥ Healthcare
46%
® High Tech
“ Telecommunications

IT

Transportation

14%
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® Government
¥ Industry
FFRDC

Figure 2. Demographics of Helix Survey Respondents
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