
Systems Engineering 101



About me

• Studied Industrial & Systems Engineering (ISE) at USC, with a health 
systems focus

• “ISEs apply analytics and critical decision-making skills to optimize complex 
processes, systems, networks, and organizations.”

• In 2017, graduated and went to work for the LA County Department 
of Mental Health, and now the LA County Chief Executive Office

• DMH Strategic Plan 2020-2030
• Behavioral health treatment beds gap analysis and development planning
• Alternative Crisis Response (ACR) initiative

• “If you want to find water, you don't dig six one-foot wells. You dig 
one six-foot well.” – Reza Aslan, from a traditional proverb



Systems engineering in a nutshell

• Systems Thinking: Every system is perfectly designed to get the 
results it gets.

• System structure produces system behavior
• Chance, randomness, variation, and accidents can all happen within systems, 

but these are all governed and bounded by the system design
• Systems Engineering: Let’s make the system perfectly designed to get 

the results we want.
• An attempt to intelligently (re)design systems to reliably produce different 

(more desired) behavior, including different kinds of variation
• Systems thinking is a pre-requisite to systems engineering; need to know how 

to define a system’s structure, and understand how that structure drives 
system behavior, in order to change that structure to reliably produce 
different outcomes



Engineering human systems

• System structure comes from the inter-relationships between parts of 
a system that, over time, influence resulting system behavior

• Information that initiates feedback loops leading to reactions
• Rules / norms / protocols which establish regular patterns of how certain 

information results in specific reactions
• The paradigms of thought or mental models which led to those rules / norms 

/ protocols in the first place
• In human systems, we are inextricably a part of this structure. 

Changing systems starts with changing ourselves and how we think. 
• We can influence the quality, accuracy, and visibility of key information which 

drives reactions or decisions. We can change the rules for how that 
information leads to certain decisions. And (with time and intention) we can 
change our rule-forming mental models.



Tools

• Systems engineers have all kinds of tools they can use to better 
understand and eventually change systems, including both qualitative 
and quantitative tools. A non-exhaustive list (and even these are 
really categories, each containing many individual tools):

• Probabilistic/statistical analysis
• Algorithmic/mathematical optimization
• Simulation
• System and process mapping**
• Cause and effect analysis
• Plan-Do-Study-Act (PDSA) or Deming cycles
• Decision theory

**This is a powerful set of 
tools for system change that 
anyone can learn to use; 
one example is a “causal 
loop diagram”, illustrated 
on the next slides



Diagrams for understanding systems



Diagrams for understanding systems



When growth slows, 
don’t push harder; 
address the limiting 
factors instead

What other limits to 
growth of crisis care 
must we address?

Diagrams for understanding systems



Key takeaways from a systems engineer

1. The system isn’t broken; it’s operating exactly as designed
2. We are all a part of the human systems we’re trying to change; look 

for yourself and your organization in the structure
3. Start with qualitative tools like system diagrams and maps, then use 

data to give them grounding
4. Leverage points for system change often aren’t obvious, but finding 

them can be clarifying and empowering
5. In the shadow between the idea and the reality of system change, 

be patient, open-minded, and self-reflective; but also, be relentless 
and illuminating



References / further inquiry

• Books
• Meadows, D. H. (2008). Thinking in Systems: A Primer. Chelsea Green 

Publishing.
• Senge, P. M. (2006). The Fifth Discipline: The Art & Practice of the Learning 

Organization (Rev. Ed.). Doubleday.

• Tools
• LOOPY (for quick causal loop diagrams): https://ncase.me/loopy/
• Kumu (more complex and interactive maps): https://kumu.io/
• Insight Maker (simulate your system maps using system dynamics and/or 

agent-based modeling): https://insightmaker.com/

https://ncase.me/loopy/
https://kumu.io/
https://insightmaker.com/
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